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(54) IMAGE PROCESSING UNIT AND IMAGE PROCESSING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate loopback 
distortion by reducing an original image with high 
resolution. 

SOLUTION: Assuming that an original image without 
loopback distortion is represented by a triangle wave as 
shown in solid lines that changes periodically at a 
frequency higher than 1/2 of a frequency equivalent to a 
horizontal scanning period and where its phase is being 
deviated with time. Sampling points (marked &cir;) at an 
N-th frame are moved to each position corresponding to 
a motion of a distorted image with loopback distortion, 
and samples values at the sampling points at the 
movement and sample values of the (N+1)th frame are 
tied to obtain a waveform as shown in dotted lines in 




figure (B), then the waveform approaches the original image waveform. Similarly, sampling 
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points of preceding frames are moved to positions corresponding to the motion of the 
distorted image, and the sample values at the sampling points after the movement and the 
samples of a current frame are being tied to reproduce the original image gradually as shown 
in dotted lines in figures (C) to (E). 
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#PJ¥ 1 1 - 1 6 4 2 6 4 



wes i coMmttgm-tz&m^mt, 

wes i <Dw®<Dmzicfti&Lrz{tLwicwmzmj£?2> 

WES 1 <DW&o)W}ZI / c*ifcl,rztiLWlcmmZMl£~?% 

im-&m3i wes2©b&h:, WESi©B«£t) 

E«©B«$aSiiB 0 

[W*3t4] WES2©B<£«:. WES l ©ffl0«fe 0 

E«©B&iasgSo 

[»**5] wess¥is«, wes 1 ©b^©»i^ 

KttJSbfcffiBteBJIifcSSrs t fcte* 9, WES 1 
cDB^J; 0 , gfi;S[R]©BiSi8(©£i/>WES 2 ©If§ 
^fig-T 3 c i: f % 4 {cfH«©@i^iiS 

Bo 

im&m 6 ] wia»*«Hi#©«\ wes 1 ©bis © 
^©s i ©H«*«ia-raiiijR«j: o«B^v*ffl 

wes i ©B^Eis-rs. wes 1 «o 1 b®# 

WEBf&E«#StcWES l i: SOT" 

Fl/X*, ^©S 1 ©lIi«©»*tea^TSJ»-r.8i: 

k t iz , wEBfs*Eig¥a©Eigifi©K#m l w<»-r 
a ttt-t&tt ttftm tirz m&m 2 »ct b« 
oB^jaaafio 

[W#«7] WK*J»#gMi, WEB«E1S#II9©E 
MKS2©H«©lffl*fcbT»Mrtti-rci:*W 

[M*R8] WES 1 <DMm<Di/—>=f-jL>iS*1fktii 

& tefli a « c i: * w« t r s sm&r 6 

■< ^-wt tE 5 tea * § c t 1 1 % m&m 1 * 

WE7 4 #Stc ioT7^1/^J^? ft fcMKS 



2 ©Bf^%, WES 1 ©B#£P?— ©Bifi&fc UTtUt) 

3 life 14 6 ©3 l3©^-f ft*HcE«©Bf£i8UIgfi 0 
[ffi&Rl 1] WEB&E«3MS©7FbX©-5*K 

wes 1 ©B^©B^^fB«?nT>/^v>t>©^i±j-r 
wet- f isxtkm^mcz 't>T«Hi*nfciwaiBtfWEtt 

#S©T H UXKttfSf 3 WES 2 ©B^©B*^:^fiSc 
10 6 lcIB«©B^5!iaSBo 

m&m 1 2 ] met f uxtkm^mt. webmb 

*?907Kl/7t, WES 1 ©B&©B$gtf$%&£ 

nfcii^tc ^©st^s-r^?"*^ Mjs-ri.TFixx 

5:tt§c tZ&WLtlrzm&m 1 1 fcE«©B£H2!S 
&te J^T*aSftfciMEB«iett¥«©7' FbX»c*f 

js-t 3 wes 2 ©Baaex*: wee^eh^s^e 

20 ttSntVSKllESS 1 ©BB©BB*ffll/ , »TWB*fT5 

©B^jaaSBo 

M27 FbX&ttJ3Matc<fcoT&tBSftfcWEBg&E« 
^®<DT F UXfcftjS-f SWES 2 ©B^©B^^r, tu 
EB^E1f^etcE«^nTV^H0IBS 1 ©B«©B^ 
©ttStcfSCT, m^©*^Xlc#m-f 5^7X#«^ 

WE ^ 5 X i: fc, mS©^SJ^^Eig b T v > * ^jffl 

30 «swE*¥afc, 

wet Kbx«m#SKj:oT*asnfcmiaHtf«B* 

¥fiS©T KUXtcWJ6-r*«MEjB2©ia»©B*©^^ 

x {c w^-r zmtdrpmim t , web^e«^©^eis 

^tiTV^tuEm 1 ©a«©ffljRl:*ffl^TmsE©«3lf 

?nrctuEH«E1t^©©T F bXte*#*ST*tfHE£ 2 
©B«©B^^*i6 5 t*mT%£ttt&WL£ 

cara&K 1 5 ] we^ «s«a«, m^metasss 2 © 

§ C fc%«r«i:-rsBI*5i 1 4 tcE«©B«Kia^Bo 

cw** i 6 ] mmm 1 ©H«*«»©«*te#»rr 

WES l ©iBflkoaftolRK^.n^ 

s wes 2 ©ii«©isi»<D*«*^'j«-r * c 

iES^fSa, WES 1 ©B^©Wt{c«jSLfc{jiB 
teH**filS , r ^ctfciO. WES 1 ©B^©1filS© 
fiWS^n^ftfcfcff&l- 5 WES 2 ©B#©^IS©tSJ§?% 

so c t^mk-ram^s i jcE«©H#$agg 
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So 

1 7 ] mies i ©ii«ioa»©iis«*n^ f n 

miess^js^ iwne»*ttm^aKj:oT*Hjsttfc 
mies i ©B«©^©««*ft^n©»*te**j£Lfc 

<MfcBB*S£-r*ci:K:<fc*K MIES 2 OBOkOffi 

kekommuiiicB. 

rn^n 1 8 ] miss 2 obbuu mies 1 <Dwm& 

6 izmmvmmwimmo 

im&m 1 9 ] mies 2 ®B&a* mies 1 

0 t>B*»©£v>fc©T?*s c tsrwat-rsai** 1 

6 fcE*©B&&ggBo 

imxm 2 0 ] mes^is^ miss 1 ©b<§©»j 
*K«rtsLfctt«teii3iE*su£-r*c ttct 0, mes 

©^mes 2 ©iHttKoaaonwi^njen**** c 

c»*«2 1 ] Mis»)#^m¥s«> miss 1 ©b«! 
©Mftcwtff-n^noB**, ^©s 1 ©it^M 
■r*B*j:t)«iift»v»*ffi-e*aju 

mes 1 ©B«©«»©««**ft*nie*-rs, MIS 
s 1 ©BBcaBScwwt-n^n© 1 isb^j: 
sgiffliaoa wettest t , 

*uIE^ao®#IE«#©^ti^tit N MIES 1 ©B«© 

?z££$>ic me«&©b m rn^rn ©e«b©w* 

Mm 1 7 tcgH&DBB&asB. 

#®©KttB** iweB2©B«©«a©i^*wj*-r 

*2 1 lcEB©MMQJlfl«. 
CW#Sl 2 3 ] MIES 1 x >->*%$i 

MK£ l ©B«*c, i/->^xV^*^Cfci:#lc, M 
e«»©B«EM#®©«B«ffi** 'J7f5* U 

6 £ fete 2 3 © 3 50VvftlfricGttQHflttiuggEll. 
[flt&H 2 5 3 MIES 2 OB«*7 -r U * 

MIE7 «< /b^^lSJci -pT7 -< U >^nfc MIES 
2 Oifilt, MIES 1 ©B«fclRl-<OH}R»»c LTtB^J 



1 8 S: fete 2 3 ©9 -£<DV">-f ftjbHClEStOB&SttllS 

Bo 

2 6 ] mmwmm^®<DT k ux© ? -5, 

MIES 1 ©H«H©B*tfE«SttTV>ftV'»t,<D*;|*|ti-r 

MET 7 KUX&H3^IS{c<fcoT&H3£4afcMISBMEti 
3M£©7 K l^Xtcm-T §MIES 2 bBftOBX«^ 

2 1 KEttaB&fflSSlI. 

10 [«*^ 2 7 ] MET K \s*&m^mz. MEBftE 
tt#a©7KUXfc, MIES 1 ©Bfi&©B3itf»tj£3: 

* c fc^wat-r 2 6 icmmcom^mm 

mm, 

ffi&m 2 8 ] MIS£fi!c#SM\ MIST H l^X&UJ# 
Stc J; o Tfctti£ftfctfflKB«B*#gl©7' K UXtcJt 
JS-r*t8KSl2©B«©B*** MEBMSIS^SKE 
H^nTVSMES 1 ©B»©BHS*fflVT«|lll*ff 5 
20 ctteJ:t)^«-r*ci:«Wai:-r*»«5l2 6»cC« 

MET K U-x^tU#IStc <k r> rmm <£ tifcMEB&E1S 
¥S©7KUX»c»^SMKB2©H«©BII5*, M 
EB<§iE1t^&{cEte£4aTV>3MES 1 ©B®©Big 

MIE^^Xc'ttc, mjeo^fflflfiRfcEBLTV^^ai 
«aiE1S¥fiSi:. 
30 MIST K b^ftfflfac <fc o T*ffi SnftDtlfflllEtt 
¥S<07 F UXfc^-T £>MISS 2 ©B#©Bffi©* 5 

x k Mjs-r & mm^mmm t , mieb«ie«¥©{cieh 

^nTV^MISS 1 ©B^cDHfji^fflVNTRfTScDiSSW 
^nfcMIBB{f !E1S#©<D7 K UXfc^-T 5MIBS 2 

•t % m#m 2 6 (ciEScoB&aajijgfio 

3 o ] ttm^m&mi, ^s»©mies 2 <d 

40 5cfc^at-rsig*«2 9 fciE«©B«i«iasfio 

[M&B 3 1] Si CDB«A^ BS 2 OI«*iUlt5 

B*«yiat«oBflii«yi^rffi -e* o t, 
mibs 1 (Dmm^m-r^m^yft, 

MIES 1 ©B«Olft*K»lSLfcffiBK:H3lS*abe-r« 
di:&cj:t>> MIES2©B^4fiSc-r52S^X7 L -yyi; 

c fc*wafc-r«B»«yi*ffi. 

[»5KJS 3 2 ] MIES 1 oi«oB**ttat ^fd^ 

MIEffi^X^-y ^{ctJV^T, WEi««WXfv 7°T'^ 
so tti^nfcMIES 1 Oi«Oi«?K*tJSLfttt»cBJl5* 
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3 3 ] mess 2 <ommt. tutem i ©■»* 
3 4 ] Mtem 2 ©a#a, tmm i j: 

l icfBfi<Dilit§i$&g7?ii 0 

m&m 3 5 ] mere* -r yfias^r. mi am i 

©H*©«l*te»fcLfc<ft«fc:ffiJl6*SB&TS C i:»c «fc 
t)> tufBfg l ©«§ J: 9, SiB#fa©ia*»©3^fflB 

*©iB«iieyi73i£. 

[BI*R3 6] fitirafflfe&liScBtt. tuIBfg 1 OjBfR 
*IE*T*, MiBIg 1 ©Bit© 1 sj®# J: 0 ^EttS 

«MEft**ffixxy^K:fiv>T. meh i <omm<om^ 
wu 

MES^X-r >y TiuEIIifStE1i.¥StcittiEf§ 
3 2 tciB«©H««ia??}£, 

is«*a©E«««, mess 2 enBttosix t ltm* 
wt c t *mR i: * * it 3 6 £ettom*La& 

So 

[M&g 3 8] fflEfS 1 ©HAW)^— >?-x 
fuEfg l ©untie . >^xV^*^Cfci:^Jc, Su 

MISS. 

313 llftli3 6<D3^©V>-rti*'»tcfBI8<Diil^fflaS 

So 

[M&g 4 o] mess 2 ©m**? ^ a>* u v^ts 

ME7 v ;V?7f77lc^T7 sl^U >jr2ttfcM 
ESS 2 OIS*. MESS l <0H«fcR|-©liJlSgWc LT 
WATS Wax-r fcfcWafc* 

[M&g 4 l ] i»eiIi«E*¥&©7' F l^X©? 5, 
ME3I 1 ©Bi«©iBflS#Ett£ftT^£v>fc©*&WT 

K«¥S©7 F UXfcWJSTSfflHEfB 2 QiBttKDlIX* 



[M#9I 4 2 ] IfflEBft&lttBU , BKfaBS^f Btt¥ 

# ii * n 5 , ituE 7 5 ASSIST 577 ?E1t#S£ $ 

HulfiT KUXttW^xv :Ac*5^T, WIB77^IB1f.¥ 
©*#S8T5 C i: lc J: 0 , MIB^ 1 OBMRQlSJlgft'tflBtt 
10 S tiTV^V^EilifiiEtt^lS©?' F L-X^tBTS d 
fc*«r«fcTS»*9i4 1 icnzts.vnm'&mfi&o 
[»*94 3] taiB^fiStX-x^yfcfeVT, MBTF 
U-X^tiSX-r -y :/T*W£ftfctWBffifME*#»©7 F 
UXfc*#8T3ilWB£ 2 OffitftOlB*^ tuEH^EIS 

IB*ff 5 c fc»c«fc S£)£T3 c fc*W*fcTSW*H4 

20 ;&££>fc^L, 

l6iB^figX-x-yyfc*5V>T. 

MET F UXttWXr-y :7T«W«nfc*MEBNWE*¥ 
g©7 F UXfc*HST3*iHE» 2 <DBft®B%£. ME 
iBIMBit#aK:Ett*nTV>«*W5iB 1 ©Ilifii©!®^© 
ISJtteJ&UT, BulfimS©^^Xc03^cDV^Tti*Hc^ 
jSU 

MfBTFUX«IWX-r-yyT^W$nfcWfaili«fBti¥ 
©<DT F UXte»JiSTS«WS» 2 (DWWXDWmcD? 5X 

30 jfrrvst&IB^ i offl^<offl^t«rfflvTm^oi»^* 
tT3ci:lcJ;<9, tuIBT KbxttWxf^^fcWSft 
fcWIBili^lBli^fiScoT F l^Xtc^jSTS MBH 2 oi 
«OBJlS**«>5<i!:«r«pafcTa»l*3«4 HcfB«<D 

5 c k%«fii:t5»*S 4 4 tclB«©il^!Saa73So 

[»*« 4 6 ] mmm i o««*m»o««{c»*jt 
40 wESBioHttofflttosiw^n^nteWiSTswiBa 

JtSUfeffi«»ciB}R%iEUeT*c t»c«k 0, MIB^ 1 <DW 
•oaROfWS^ti^ntc^iSTSMESB 2 ©H#cDS 
cfc*WfR4:TSIII*3B 3 l tdBScCD 

[n*« 4 7 ] mess i <DMm<Dm®L<Dmt%zn i eti 
©i&fr^WTi.K^^WXx^^^etcCtK., 

so WflfflB^X-r-y^tefeV'T, SWBfttttWXf-yyiftji 
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<&m¥- 1 1 - 1 6 4 2 6 4 



im&m 4 8 ] mm 2 ©b^*, mieu 1 <dw&* 
mum 4 9 ] mum 2 <Dmmz, mem 1 <Dwm± 

©B#<D»# icftlS L fcffl«K: 1BIR*!SS-r 5 d t ic J: 
5, tWE^iOIBttKoaiROWirt^n^tiJ:?), MIS* 

[HW&R 5 1 ] BufBSi^^iiSSti^ tOBS£ 1 <DB*Si 

oSBRoww^^n^tusft-rs, wis* 1 ©m»© 1 
ivFtuc, ituisfg i ©ififcoaRoiRi*****!*** 

5 2 ] MiBJKXfy flC^T, tufSitifc 

©■«E**a©K««*, miesi 2 <Dwm<Dmmvm 

7 -f ;l/ £ X r v 7* * 6 lc ffi fL %> c t ft t T § M$ 
S4 6 $fc& 5 3 (Do "6©^f ftfr»cK«<0ia««i32f 

[gft&K 5 5 ] ituiBSg 2 -f to* V 

7^;WXx'y7i:, BufE:7f ;l/£X7-\y 7T*7-f^? 
U V^nfcMIBm 2 ©®«* % S58BS 1 <ommtm- 

[M&g 5 6 ] WEffli«E1*#ao7' F t-X© 3 13. 
MIEJg 1 ©B®©B?gtfE1l£nT^fc^*>©£fcm-f 



37 Fl^X^tiiX-r 

mZ7 F bX&ttiXf- y 7T*&W£ ftfcjtufEB&fSit^ 
f&©7 F U7lCjtJ6t atfllBIg 2 ©B«t©Big*£j£-f 

10 P>(C#L^ 

BtifBT' FIxX»W*t-v:/k:*^t % BulS77^IB«¥ 

®*#sa-r * c i: ic ± ^ , mrnrn i ©B«©BHitf las 
^nT^&^ituiSBfStisti^gs©/' Fux^m-rsc 
*»« t -r s n&s 5 6 KfE«©Bfitaa3i73 a = 

[flt&g 5 8 ] HtfB£fiKX7^ rtCfeV^T, bOIBT F 

uTstcnmtzmBSS 2 ©n«©KX«* MiEB&iEis 

IIB*fT 3 c 4: »c «fc D ifefiScT S C i: ^#^t t?2> motm 5 

m&m 5 9 ] tmwmtmmmit, Bt^o ^ 5 x <r 

StffBT F UXtftax^y 7T-&W£ttfct3!EB«fB1i# 
S©T F PXicm-r SatflB* 2 ©Ili&OBIiift^ MfB 

SHU 

30 ffitET F l/X^lilXf7 7^*asnfc1KMEBfiWB*^ 
IgcDT FL^Xl;:jttJS-r2.HtiIB*2cOiS^coiii*©^^X 
tc*t^-T ^5 TOE^W«» i: x imSBfMBtt^gltclBtt * 

tT^cttciD. HuiBTF^x^taxx-yyT^m^n 

fcHufBSi^fS1f,¥©©T F shoes 2 ©a 

[m&h 6 0 ] HuiB^}iij«?aii, ^Bfflotaiaa 2 © 
40 i»ci:%#^t-rs m^m. 5 9 tciB«©a^ffiS73 js. 
[0001] 

[0 0 0 2] 

so [f&feOSffi] fHi^aVgWlTSIISn 



(6) 



nmW- 1 1 - 1 6 4 2 6 4 



9 

fcH$-f\ V T R (Video Tape Recorder) , fcTx* C 
D (Compact Disc) V, DVD (Digital Versat 

ile Disc) -fU— tircmmftZlt. 02 6tC 

«tt). flJAfcf, CRT (Cathode Ray Tube) t&Z\Zi&m 

[0003] eps, c r T©sy6iBte, B«£*feS"*-s 
■•«««*?n*. a^t, Bjj***ifcB« (St^® 

#) ti, -3£»)BB©B£i:v3c4:tf 
[0 0 0 4] 

Kra#»RL«fc3i:*SB« BiSBB*, ±ie©d: 
5 BiftBBtt. tcOBB^B 

>7 U > ^ L fc-r -f 5?* ,Wi*t x.3c 
£#T*t5o BP*, B*tf, e&©B»*»BLT»S 

[0005] se^T, 7t©is#^-9->yj ^y-rsRg 
[0006] ±^Lfe«fe3fc, mmt. fe^s^i^c 

j£B#B9S*nstfcfr5..*c>#iRK EPS, 
tt, SiB*iRi©flT»)jib2*^i:siWl*^-3fco 

[0 0 0 7] EnS, V^g, SN7b-AO> & 

t)\ 02 7 (A) (CBBTa*?**!^ \<yjy (7k¥ 

7E©H«*»SCi:ttT*-$\ IrJ0 (A) fcfct<>Tj£B 
[0 0 0 8] *"LT, C©«fc3&8T!>iILB#W\ #1* 

[0 0 0 9] Hjtfttcti, Srt>3SLS*tf£i;* 

±3ZELfc<t3t, 02 7 (A) K^tt-e^-rAd*^ 
t\ BB (A) fCj&SST'^cfcSfcfi^&oTk, « 



10 

^N7U-AfB> 02 7 (A) K*«rP3jVrJ:3fc<3 
^N+^U-ATIi, BB (B) K^f-tSK 

«Kbs*x, cnu, «B#te:fc**Bas5%jBi;s-& 

So 

[0 0 101-S, £>3 1 7U— A©B*#teiiaLfc» 
*fc, ^©fl^te, TOC 02 7 (A) tCjSBT*^l,fc 

s, ^oi7u-Aoitow5, BH»js#%^tr 

BT?ifct>, *fc, BStcfiit73l5]<OSf0SLS*^*-rs 
[0 0 11] c<0J:34ttSk:i»T42ti 

B»»j*#*-&t?, j^bbr©^-**. ins, mv 

[0 0 12] 

[SB»*»ft-r*fc«>o#a] liciBttoBflMa 

BttBtt* US 1 OBBOK«lcttJ&LfcttBI=BXfta 

gtictcio, b 2 *«3S#b*b 

**cfc*WBfcT*o 

[0013] B#B3 i tcfH*«OM^a73r*«> 91 1 
®BB0ttSK:*tftLfcffiBI=B£«ai£'r 3 C fct <£ 
0. B2©B«*£jfrr*«£*7 i ry? , *B*.SC-i:* 

30 mmt-rzo 

[0 0 1 4] W*3g 1 tcBE«©B««iaBfifc43VT 
«, S!i«Diii^cDi<j#(cWr£;Ufc{4B(ciii 

[0 0 15] »*^3 1 (ciB«©H^Mli73S{c*3V^T 
cttcfcO, B2 0BB%±fiR-r*J:5»!:*StiTV» 
[0 0 16] 

U -B) %ftiDLT> *BB<0WB*Ea-r*fc v 3J? 

[o o 1 7] eps, if*« i ice&m<ommmmmmit, 
b i (ommfrzm 2 oit**ist5B«fti»i-pfe 
ot, s 1 on«*sflr*sMf a (B*hf, 01c 

^-r^-^L— ^- 1 ^if) i:, Bi©il^€>iii^tcMJt>Lfc 
so (ftBKBBfeSUe-TSCfcKJ:?), B2©BB**riW 



(7) 



WH¥ 1 1 - 1 6 4 2 6 4 
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(#JX.t£\ 04{c^-r3>hD— =y i 4*5<fc 
tf^fifM^Ugin 5&if) 3 

[0 0 18] W*«2^fS«Oia^SSBtis jg 1 © 

aitKOftt^m-rsft^m^is («*«, 0 4^ 
-rmz&mi® 1 2&if) %2e>tc<i*> ft 

[0019] m&m6izam<Dmmwmmiz. ftt^t 
muDmrncomz*. ^©sg i ©b^^js 
?%>mm£9Mfr^mti.T*WiaiL. m^mt>\ su© 
wm*mm.?%. %z i ©aft© i mwft*. o^^ie«s 
»©Mi!fei«#is (mar* 0 4{c^-r»^ss«ffl^ 

5£if) B<|ifB«3MSfcfg 1 ©B<|!%«# 
&tyi:#©7 FUX5:, ^©S l ©B#©ft£t;:S-3^ 

T*j'#-r t i: tc, B^iBit#a©fEin»©i^tB u 

1 4^a tzm-rzctzftmtirzo 

[0020] m-$.m8icmmcowmmmmmte, s§ i © 

if) mi<Dwmc zy->3-x.y>?tf£.\ztct% 

Xtf, i4tcS-r3^ha- 3 l 4ftif) t^^tci 

[0 0 2 1] «*3l9tcfe«©®jM!Hg^±. Ig2© 
11^7 U yy-rS7i-;i/^¥-IS (#J?Ui\ 0 4 

{c^-rfiiSL p f i 6&£) ttzzicffiz-zctttftm 

[0 0 2 2] M&gl OtCfBicOiii^ilSHli, fg2 
©B®£:^;l^y^-r£>:7^*#l9: (#JX.«\ 12 
4 &C7jV3"SiS L P F 1 6 & if) 7^;b£3M8tC<fc^ 

t7^wj v^snfcisi 2 ©aft*. &i<Dmmtm 

-r^U-A^'Jgfll 7&if) i^^P.teHSX.&ci:^: 

[0023] mo* i i {cia«©is^iiSBiis b^ 

fBH#Jjg©7Fl'7.©5*K ^ i cDB{£i©BiKtff^1i^ 
nT^^^&©*&ttit-37F^";*.1$ffi#^s (0yx.«\ 

0 2 5{C^f»#^75^IB1tg|5 4 2:}3cfcO ; Bfit£j£ 

gP4 3^if) TFbx^m^etcj:oT^m^n^ 
mmm^m<D7 f bxtc*tjs-r §n 2 <DMm<Dmmzz 
3n$.-rz3Lf8.^m (mtf, 0 2 5 tstitijsas 4 

3£if) £*H;<E>lcffi7LZ,CtZ1&mf?2>o 
[0 0 2 4] M&g 1 2 fclBK©a{ft8i9£eBa. 7 F 
UX8ttU#®*<. l«aif907Hl/Xfc, fgl©B 
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^ietiaj4 2&if) ^-rsct^a^tSo 

[0 0 2 5] 1 4 icGKQfffftftiattllM:* 

#Ktf* 7K^*U#gHcJ:-pT*a«nfclii«l5* 

#gk<D7Ku^fc«js-r*»2<bii«©iiaR*, b#ib 
B^gwcasitsnT^ss 1 oatoMXottJiicjsi: 

01 8tew"T^7^»aai52 0 l&if) ^7Xc*i: 
(flJXtf, 01 8{C;rct#2&ROM2 0 7&if) i:, 7 

10 Ku^«tti#a*cj: ? T«a«nfcH«as*¥ao7 f 

&C*f JSf 3^2 ©B(0! ©B*© £ ^ * K JtfSf 
lfta¥®»C«fcoT*fliSnfcIffl«8E1t^®©7' Fl^XfC 

2 ©ffl«©a**#»5»w#« (WAar, 
01 8{c^-r^Jsi»:iHiK2 o 6* if) tzm-rzct 

[0026] mm 1 6 icmm,(omm^mmmit, m 1 

zo 0 1 OlC7jkirmt$ l ft$m2 1 itf(CX^7f 2 2 A33<fc 

tf 2 2 B^if) mi om^w&j^wm^n^mn 
ttfc+zm 2 ©®^©«i!t©ffiii?^-&fiit-r ^ c tic <fe 
»2©B«%^"r**^a (0»j*tf, 01 ok 

iD, Si ©B»©«R©«**ft^nfc»f&-r S£ 2 
[0 0 2 7] l 7 fc!BSc^®#MgBti, S l 
so (fiflj*«, 01 0(C^-rft#1taigi5l 2^:if) 

[0 0 2 8] M*JJ2 1 tc|B«©®^SSBti> ft£ 
*\ l ©afll^WA-rsiHXJ: D«*»V>»fflT?* 

tBta-rs, si©a«©iaffi»*9^ia«s«©a 

40 8©B«ME1Mg 01 0tc^-r)S^«»^ffl 

^*U«l 5A*J:tfl 5BftH) i:, WR©SftlB1t 

^s^nemc, .as i (DmmcDm&vDmwztiznttw 
*atri:*©7Kux*, *©jg i ©a«©aa»©.«« 
^n^n©ftttcs-^v>T$ijp-r5i:i:t>tc. ^©a 
•iBit¥®©E*«©tt#au**Jwr*iww*® (01 

3.t£, 0 1 0lC^-m>ha— 5 1 4 Afe.fcCh'l 4 

if) tzm-tzctit&mt'tZo 
[0029] m&m 2 3 izs.m<Dmmmmmmit. m 1 
©a^© x >s?«tttti : r § >— x > ymffl 
so #a (Mx. if. 0i oic?.-r>'->5 L JL>^i±5gi5i 3 



(8) 
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IS (0>J*li\ 0 1 0(:^tnyhn-7 1 4 A*5«fctf 1 
4B&if) fc**6fc**.*Ci:*«F«fc-r5o 
[0 0 3 0] IS** 2 4 fCfEScCOB^SaHSBli, 

1 OCStllLPF 1 6&if) *S SCfc* 

[0031] m$m 2 5 ctB«©iii^«ia^ett> g 2 
1 otc^-rsELPF 1 e*^) y^frz^mic^ 
©HjR»teLTatfjr«Hi*i#a 01 0 

[0032] «*^2 6 ictmcommmmmuit, mm 

m 1 2tC3*-r»#&*79yiB««4 2*5«fctfBI?i*bi!c 

i®#iEe¥isoT f bxte«i&r *sg 2 <omm<om^ 

[0 0 3 3] IS** 2 7 fcGttOiBtt&a&Blis 7* F 

£>7^?"fE«#a (0J*J±\ 01 2ic^-r#£&^:7-7 

^femsp 4 2&£) *m-?%c£*&mf?% B 

[0 0 3 4] IS** 2 9JCf2«OH^ag««, £f£ 

¥S<07 F UXKttJ&rsS 2 QiBtt<0Bi3R%, B«IE 
IfatlS*ShTV>5» 1 ©B^cDBiScotSJtfcjcSC 

0 1 8&Cjirf ^X#g|g|52 0 1 *£) ^XCt 

(flUtf, Bl8ewtflgSROM2 0 74H) 7 
FbXfciti3M8fc: J:t>T*a«nfcB«E11*«OT F 

»jst«js2 

H 1 8 tcs-r ^s'Jmwihik 2 0 6%a c t 

[0 0 3 5] IS** 3 6 icIBttOBttffiS^ti. Bft 

fcuiwitf, s 1 oBflR*ia«"rs. m 1 <Dmm<v 1 00 
^■r»«*««ffl^*u*i 5*2) *wu neatu 
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[0 0 3 6] fS**4 2 lclE«©B#®S75j* tt, B^ 

aas&gtf, b«b«¥«©7 ku*»c, snow*© 

10 ^fS«#© (0IX.& H2 5te^-r»*5i»7^^l2tt 
g|5 4 2&H) *S6fcWU T'Fl'X&tbXT^T^Cfc 

[0037] »**4 4 icmmvmmwmtsmz. mm 
«LTi#->*^»ifla»Eit*s cwiAtf, ei stc^-r^ 

SSJROM2 0 7*if) *£6MfU aEfiStX^T^cts 
VT\ 7 F bX^tBX-r-«y :/T«W*ftfcHMWE«^® 
20 COT FL^XlCjhtJS-r^^2 0B^cDB^, B®i31S# 
SfcaHttStiTVSiB 1 OB^cOBHtDliKtcjSCT, 
m^t0^7XC03-&©V^-fn*^C^U TFUX^ffi 

xf7 y^m^nfcB^geii^acoT f uxtc«js;-r 
«S2 0H«oiijiso^5xfcj**srrs : pa!i«ttfc, m 
•tett^atcieitsnTvss 1 ©B^coBiiti:*^ 

Tm€©SiS*tf3cttc«J:t), 7 FbXl$l±)X^>y7° 

i?^tB^nfcB«iBit^ia£DT f uxtc^is-r 2 © 

Bf§!©Bf}t$:*J63 c k%«fttt«, 
[0038] 5 1 tcfe«cDB^5aa73ffi(i, mm 
30 $aasB*\ $ 1 ©B*<D«»©««**n* f neit'r 

MS 1 ©Bft© 1 B®#£ 0 ^8B«8»®88R©Hi 

®i2«#is (0d*«, 01 oic^-rmm&mmm^v 

mi 5A*3<tD*l 5B*if) ^rWb, »j£#sfcbX^y 7 P 

ssxx-y7 p tct3v^T, mmcommizm^mzti? 
ntc igicoB«oas(<o^^n^n«r»€)icyit 
cot fi-x$\ *<om 1 (Dmmv&WLvffi'&ztiztKD 

[0039] is** 5 7 tcis«<Dia«*a9Derffit4; B^ 
sas^«*\ BfWEttwor Fu-xtc, jr 1 <omm<D 

^isiS¥ia 01 2tc^"r»*a*75ifEtt 

^t, 77^nE«#a*#sa-rsci:fc«fct), ^i©b 
m<DmmmmztiT^iz^mmim^&<DT Fbx^r 

so [0 0 4 0] S9** 5 9 (CgB«OBf^H73ji«> B^ 



(9) 
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«LTV»S^S3«»l31S¥a 01 8 k^t& 

RR0M2 0 74H) SrSBtc^U MXf-yytcfe 

©7Fb*£ttJE?-5S2©i®®©iBlli%, WmZ&£ 

«E«#glK:EttSftT^SS l ©HHfcOHJRfcfcflJV'' 10 

[00 4 1] fcfc, &jf£c©E«te> #¥e«r±ELfc 

[0 0 4 2] BH», ★fgWfcji/Bbfc^Ue^g^S- 

[0 0 4 3] 1 M\ H^feT'^x^TSffiS 

SSfflt^*tWft» fMBU LPF (Low Pass Filter) 2 20 
tempers <t 5 fC^:^tlTVS 0 LP F 2(4, ^Otg 
OA/DS»8B3"e-9->rU>y (A/DggD fcffd 

©aS««»J*#**JRIU A/DSE»«3»ctt*"r*J: 
5»Cfc**lTV>*. A/D^g|§§3«, LPF2©W*J 

tttJ^J-r5«fc < 5fC**nTV>S 0 ^*ffiiES54li, A/ 
DaS8MB3^60f t Hf5?3^»3j6e^6> HMxBbfc 30 
J:3*fi«»lfc©*r?>iBLS**l*5£ (ffiSO U D/ 

ASgiffisfca^j-rsidKasnT^So d/a^si 

/A^fSilttat3 7tn^i:U CRT6tc 
HS*-r5<t-5lC^:?riTV>So CRT6B, D/A^SS 
gg5©W;fcK#Jt>bfcB^*^SJ:5te&2:nT^ 

So 

[0 0 4 4] Jfcfc, *OtttfcOI/>TKffif5 Q 

[0 0 4 5] f-a— ^ 1 T*«> 7yft?Sffl?nftS 

tftfcjfc (MI**U L P F 2*rtlTA/D&9MI3(= 
ttJ^^n^o A/D£8IS3TM\ LPF2mt« 

[0 0 4 6] tCT', g|jj*LTl^*V»# % ^ol— 
LPF2£©M> f:fctiS;MiiIE»4i:D/Ag»»5 

a*ff3BB3WR»6nv^* 0 &*3> A/DSSft«3T? 

n«itttt, «*tf, m+UTOWtti-e, s so 
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13. 5 m h z * ht\ *n^Fn*y^u 

[0 0 4 7] M^?IIEgI5 4li, A/D^gSg§3^P,-r^ 

M&U D/Aa£»«5*/t-LT, CRT6KtB±)f 
So cnfc£9, CRT6T*ti, #Tt>jgbS#-©&^B 

[0 0 4 8] <fctC, m 1 OS»«iEffl4KfitJ*«Tt)g 

[0 0 4 9] £34fIEffi4& Mfr[Rl<DST93gL£* 
lc&tzt2lz. AMtfffijKtttcKtt-rSBft (^fcti^- 

Off!p£bS#©£b-r^ftv->B«*r£riD -TSidtc 

[0050] mmj5fa<Dffiomi,&frtf$tswm w. 

"R jilC. S#B»fcv>3) fr£©7G©B®©S£fci:x 

[005 1] in*., v>*. 0»A{f, 02^?- 

Jlk&© 1 / 2 <fc 9 t,iS^JH«»TJB»3WKS<tb» * 

^nsii-rso 

[0052] c©«-&» fcaSN^u-Afcttteaa-r 
§t 12 (A) »Cj£att*jRTJ:3lc, 7C©H«*j£atE 

[0 0 5 3] &»c, SN+ 1 7U-iTB, ^©7b- 

[0 0 5 4] L^b^B^ ±3^bfc<t'5tc, S^iS^ 

>mc i:K * Off 6n*tf >7>l/«*ttAy;Et»©4: 

[0 0 5 5] fot> IN71/- AtCfeltS-^^^Hl 
(H 2 te*V»TOBlTw"T) *x tc<Q 



(10) 
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fi^tf, 0 2 (B) fcJBVTMiMl-CjjVfrJ: 

[0 0 5 6] UCR RBteLT, ia*07U— i»k:43lt 

j&i/fcttBicsibu ^o^iifo^y^'J >^^*3 

/HWrtSA/ev^CfclcJ:!?, 0 2 (C) 712B2 

<o 

[0 0 5 7] &Lb4)£5IC« S»®«0»#fc»JSLfc 
B«fcS£-fSCfc#T-£So IP*. £»Bft<aib£tc 

BB»*wabnu cnict »)-9->ru >^©ssawc 

[0 0 5 8] cna, :&©<£ 

ffiot, 7t©W&**I&i/">TV , >3«-&fc:43l/-> 
■ «»cfeS*¥i£alEt(U:-et4, 02tc^Lfc<t5tc, jc© 

-i»offi«*«««-rnar, 7t<Dw®t>mznzc tic* 
%o &:fc\ cocfctt, WfM^iqio»«fl[©, sbbb 

[00 5 9] J£t±©J:3fcLT, S*«iE»4"ett, #J 

03 (a) ic^-r«fc3^, BBnic£tt-*"«s& 

B*0£7l/-Afc:o^T\ ^©Ib^tcttJSLfcteB 
TV< cfctcfctK |SI0 (B) fcjjVf J;5fc:, Sifi^iPi 

[0 0 6 0] £33, u±.<o&r>-%mzm&frt>7i<ow®. 
■•co^TtRfle »c«iff^*s<ess*<a&s. fib, 

©T% »r9igL£*H\ mimic. etl»£RIH£:«6 
[0 0 6 1] S^BBfcLT, *<D£tttf£ft: 

B*v2*%»BVCi: (vl«v2T?**Ct)tf 
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[0 0 6 2] Jfcfc, 0 4 ti, 01 ©g**fIEa54 ©lifiJc 

tote b*.**, tf^A^^^/^v-^^i/h-rsiittc 
#w— ©tt * *f a fi&aotfAft * n % «, © t *■ * . 

[0 0 6 3] 71/- i>«y»l 1«, B«"r*2:7U 

7U— A**U6Pl Itt, 1 1 A 43 J: 

10 Zfffi7\s— A**U 1 1 B%SU 171/- A^'J 1 

1AU, v*x**nfcS!7U-A*> to^u-a** 

D l lBli, H7 U— A© 1 "PBU<0tiJ7 U — A (M-d 
X, A*«S:7U— 2oC*U 1 1 Afc#*&S*lS 

Sl&ST*, *©3g:7U-A**y 1 1 AKKBSttT^ 

So 

[0 0 6 4] Bj^ffigM 2tt, 7W A^UgPl 1 

%#bu si^u-a©. tu7u-AicM-r^tt#^* 

tt, I*B®fcLT, ^iiiffi*^— ©iti£;&-f5fc©# 
xtsnso-e, £bb (171/-A) tcov>-z\ 10 

fc, Let-It Kj^^mSPi 2«. h;l/*r«i« 
■T*ja»©?-6, #rt»3Sb^*^CTV^73[^, IP 
*. Mil73[Rl<Dfi)c^tCOV^Tfc^«, ^^iS0^«fi5c-r 
*BJR«t 0«3^l/"»*fflT?W#*«ttJ-r « J: o KK-gtiX 

[0065] cct% wm£vmfr^m®.x<DW)Z^i> 

30 h;KD^a«, ^©.t^tcLTtT^ ck.tfX-% 

5 0 IP*, flf!l*tf, BfT^f h)l>*tiimL&?£TZ>m 
71/-AO v CFiJx.(f8 x 8 Hlg GKxJK) cD7a>y^ 

^T-|S|— ©J^O^a-y ^^r, M71/- AORff^Ofit^tc 
l:-f«#Kc, WD7^ (WT, iSS, #FB7 

fcas-sBJisoBsRffi^aboa^oiewfiifpfti! 

[0066] wm&tiLx*®^? b)i*tfua?zm-et. 
40 #i7*n -y ?zmmmiiLxm*<D{iLWic : &W}Lxnibti 

Z>mm.<Do*>. ; tOl'M^5#l7'n-y^Offil 
^e.©, idiIW*7D>y<7'N©'<^ h;I/tfKj£^ h;l/ 
t?n§A\ c©«t3KLTBH5*fflTift*^ 
l^tiJbfet, m*.\i. 0 5tc^-r«t3fC KMi:#M7 

T-^ffiF^Lfc 4: #fc»5.ns«/jNffi©#M7D -y ^ © 

fite (0 5^*3v^Txen-rj s ^'r^) ***n(i\ ^© 
so [00 6 7] mAizmK). i/-v*x.-s t Jmm\ 3 



(11) 
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It. 71/-A><€'Jgpi \*&m?%ctlc&K>, Vfe 

">->^x>^ttaiai5i 3 a, mar, ±a<LfcB 

i»fc*H*T5'— V^x^tffcofcfcftl^U 
3>Fn-7 l 4KI±i73-f nr 
V">-i)o 10 
[0 0 6 8] n>hD-7 1 4tt> W^ffigM 2fr£> 

tcfc^5»^jA^T FbXfcitfM^ffiLTFUXSrSiJ 

[0 0 6 9] mm&mmmx'ev&i 5it. &&mm<D 20 
i ? u- A»<t t> 3^B«g«**i-r %> * u a h t*« 

gpi 10171/-/.^*'; i i hiztm-ztitcm.7u- 

M^mLT, mm.i p f i 6icw73-r si^c&^nr 

[0 0 7 0] IP^, »#«fljjgffl>t^'ja5l 5«\ «*. 

Pb' >Ph, Pv' ^4Pvfcftt>T33»>, fct, 8?<§ 
*WiSffl^*U8Pl 5 it, 7j<¥73fR]tcov>T«, £»B 

«*»<a-rs*¥^riRi©iijis»i:ra-oaw±©iH3R 
©B3R&© 4 fe&Ltvnm*, znzrtitm? zcttt 

[0 0 7 l] CCT% S¥f^S«iJ3gffl ^ •=& U BP 1 5 07H 40 

*y«l 5©«fc;fe±©aE1t1!S«*«£ (0, 0) t 
U 7j<¥$/-ctiMil7a|pI% ; en^nxSfc:{iy$llii:LT 
->-^>->-v;Wc{^?nT*5f3, fot, i + 1 

lit, ±fr5> j + lSSO*fe^7KUX(i, (i, 
j) fcfcoTVS. 

[0 0 7 2]— 77, *B*f7FUX&, H7fi"3S"f J:3 
1052:^3 fc©7:\ tettT'FUXJJVi'*©^*, i + so 
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1 &BT\ ±fr£>j + l#g©tg*t7FbX«\ (i, 

j) tI?*l5o 

[0 0 7 3] mtTYVT.X'f^Zlt. 3>fD-7l 

**uspi 5 ^©b&x— *©§*&#, fcitf^cA^ 

mt>tE.±<D&£?%. mZ.l£. PhX 4 Pvfflfil©KB 

(RHfcisv^TjSM-pw-rw^) axT, ms.> r^-tr 

So 

[0 0 7 4] ££T\ ±&<D£5lC, 8?&fi fljjlffi * ^ 
UWi 5 ^©Btfrr— T^-bX©sffl^r 

«\ PhX 4 PviSigOSBBfc&oTV&o SfoT, CCD 

TK^PTjlRl^oV^ti. S#B 
§ *¥2rfil©BB» t miHR©B*©» 

Lfci-Mc, M^ilHt!©^!^ .Mco^T, *-©!&£ 
tett£L;fcfliMKBB*^LTV»< cfcteJ:*)* SH 
7jft©iliifia (zk¥j£S»©») tfKtoOLfc, flfOigb 
&&<D%:^WM&§if£ (MM) -rSfc&T'&So 
[0 0 7 5] BP*,. T'^-trXiBB'N© 1 7b- 

¥73(pJtcov^Tti, fflWT FUX#-f T FU 

X7J^|II^T^tlT^<A\ SE?3(R]tCOV^T«, *g74 

7 V\y7.^l/91M&t7 Hl/Xi>5 3ff**Kfftstl 

OJ»*«x T^-bXS5H}C*3V>Tf±4B^tCl : g^L, 

E*B«te*tt* 1 / 4 B^¥ffi©Sjt77 
lP]©»#tcmLfcteBfcB^«rS«-rsci:3b^frs 

v^ffi (ccT'tt S»Bff«BAf «BBMOBRI<0 
^•trX^Htc. S#B«*3ff*#fc:»*iiA,^fT» 

SOT, 7<^'Jg|5l 5^ »«BlUJfiffl^*UeiJfci>?'A, 

tc^ofcB{fA\ 7C©H#tLTf#e.n?)C:i:{C^:§ 0 
[0 0 7 6] Sa\ B4{CM!3, /K^SfiJiiffl^^UgiS 

^©BBR^iOUfcBfllT*— SiSLPF 1 6 
(cmiSi&$nsj:5lc^:5nTV>i> 0 IILP F16li, 
»«Bfflififfl^*'J»l 5 *>> £ Oldr- ^ fc74 LT, 
SiSTatRlJcLP F^r*Ht«ci:tc<fct> x ^<Das;iiisa 



(12) 



1 1 - 1 6 4 2 6 4 
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*US5l 7{c^-T5i;?lc^^nTV^o 7b-A;* 
£WU HLPF)b>E)^?n5, £i£&ft]<OSiCja 

t£!7Tf 5 <fc 3 lc * 2 tlT v ^3 o 
[00 7 7] 3fctC, 0 4 OS^ffiiEgP 4 Otfj^tOV^ 

[0 0 7 8]5»MHt, 7b-A^'JgBl ltcftte 

^n, jr:7u— a**»j i i Aiciei«^ni. 0 *lt, 
t>\ w7\s—h.t\sT, myiy—i^^^v i i Atciei*. 

**>J 1 1 Bfcfltt&SttTEttSnSo JCTF* 7WA 
[0 0 7 9] 7U- A^DSM 1 A^^-'J 

i ia(c*3v>t. g*o<o7U— A^tensnsi:, 

©i;|5)«BcLT. »RJ(0:7U— AA , S7l/- A^'J 1 

[0 0 8 0] CCT\ V^-xV^tBSPl 3T'f4, 
ll0O71/-AtfS7U-A^t'J 1 1 AfcdtSftfc 
t§£\ M^U-A^'J 1 1 Bfcti. *J£M*x— 

I7U-A^^'J 1 1 AfclBtt<gttfc0ft»feE8!rr«& 

[008 1] 3>ha-5l4a, is— Z/=J-3.Z/*Ji&\h 

SP1 3^5->->fi^ (ffiU £Rg(ct4* ±i$Lfc 

<fc5fc. ->->?-x>v ? T'l4&<. Si^U— A^U 1 
l A'NOWHO^U-AOgSli) X-r-y 

jk£ (o, o) tc&i&s-e, ^eic ^atijigffl^^e 

[0 0 8 2] fLT v ^f'yyS 2tcjt#, I71/-A 

±3^Lfc«t3tc, T^-trXiEBrtWTfcti. 
SiSSfllcovvni 4 HJR cTfc (3®KSfe#) 
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[0 0 8 3] 7rf^S3Kl*, 7*tX« 

HrttcfeV^T, ^B&OSt&^tffrtottTVv&V'.E 
1MS«©*tHtffTfc>n*o Xf77S 2Ur:fc^T 

fe^fc ^CT\ Xf'yys 3T't4, 
XfEBrttcfci^T, ^*tjB^©S#ji*jb^Tt>tiTl/->*: 

OttiiftLiffbnTI,^^©?, Xf'y7'S3T- 
14. #U*J4\ *©»*3&*jWt>ftfc»4W, fOT© 

[0 0 8 4] «IB^»T-r*fc» Xfy7"S4(Cl^ 

1 6fe«fctf7U— A^^eUSPl 7 5r/TbTttl7:?n^o 

KUXf&lfflJt,, 3>fn-7 1 4fCfc^>TfTfc>*l5o 3: 

t>tl%o 

[0 0 8 5] *07U- W7b- A*«<Jff 

1 lCi^ftSt, */— V^x^&tBJBl 3T*t4, 
7T77S 5(cfeV>T. ->-^i>^feofti!)^*5 
frjb^iJ^SftSo Xfy^S 5lC*5l^T, V^x> 

[0 0 8 6]— 73. XfyT^S 5tC*3V^T> ^x 

30 Ri^^mgpi 2fcfe^T, h;wstn?n 
5o CCT-14. Sifi73[Rl{i:ov^Tt4. ±3ZELfc«fc 

^ Lis 1 5W>©MMJ:9fc£V'>JHffiTifi#''<*'h 
^HlShS. li^^i±Sg|3 1 2T^tii$tlfeK€^^ 
h;H4, 3>hn-5l 4tcm^tii. 0 3>hn-5 
1 4 f4. ■fttr^h/l/fcSte** Wl/ 

[0 0 8 7] £CT\ mttTYVT.X'l^Zlt, 7j<^7? 

40 *h;P©fiiff*fa©jS#*4teLfctt** CRJ^.t4, ram 
SALfcfc©i:|ql— OHJl58S[^»»*tiS. <itU4> 
T^-fe7.SBfflA\ ±)SLfc<t^tc, SiE^l6lIKOV">T 
14. S*B«0 4ft©B3RftfcW*J?r*E1*S«*W-r 

[0 0 8 8] H«7HUX*r^O»l»l4, 7f7 
7°S 81CJ1^, ^71^— A^^-'J 1 1 AfCfEftSnfcg 
^B^ (x-r-y7°S 6T'»#^^ h;v^ifflsnftl 
HO USUI 5K«*&*tlS. 

t, ^CDS*-B#t4, Xf77'S 2fCt3lJ5*-&^|l|« 
so iz LT, T^-bXffifflrtl;:, 4^-Y>c*^{c»#3i^ 



(13) 



1 1-16 4 2 6 4 



23 

ft, 9tCjt€J 0 Xf7yS9T*!i Xf7^ 

^tfM&ttl^ft, HfiLPF 1 6 33£.Zf7U—L.* : £V 
gp 1 7^/l-LTtB*^ft^o 
[0 0 8 9] Xfy^S 1 Ofcit^ S&iSttl 

*^TLfc*->H3*\ EP^, 7U-A^^rUgI5l 1 'x© 
BS^Ofla&W* < ft o fcfr if 5 ft S. Xir 

7°S 1 Olcfc^T, SWBfctfttTLT^fcl^fcW^.* 
ftfc^-e-, EP*>, £5tC#©:7U— Atf!7l<'— A^tlJ 
tti l fcfltl&Sftfcii^, Xf'y^S 5KM«3, x^>y 

teX^-y^S l 0^a*lMfcWiaF7bfci:Wfi*ft** 

t% xt'^s 57^>ss i o©a&a#fit>jg£ft3<, * 

fc> 7f77S 1 Otcftv-C, 5*iB«3W»TLfci:*I 

[0 0 9 0] 5JbMS 1 0 ©$aa#£i9 )g£ 

ftSCfcfCtO, 7*-feX85Hrtfcfci\ 02-f>03-e|« 
BJfLfci:-?^ (Sl<DBt) ©zK¥3£S«<0 

IB©, *©»*lc»i6Lfc{MK:MI5#*e«ft» eft 
»c«fc t), 7U©Si« (£2©H«) ffii«hW<. EP 
■5, V»S» S©H«K^Sft*Sifi#fa©«BSjH«tt 
2>\ S*B«0*¥3t*)«lfflO 1 / 4 KMST 
©l/2WTT-^ofcfc-rfttf. Xt^^S 5 7!;5S 1 
0©ffla*%iaii»>igSft*CfcfcJ:9» 7^-teXSSH 

[009 1]foT, £©<fc'5:&«TDiILS#©;&VMS 
{fUC Y/CiMt^ y-fXR*S, HijtBfc«©fci6©$fi 

[0 0 9 2] S;fc, CRT6A\ S2MH&© 4 {^©zk^P 

j£3S«**-r*i«»»s©t.©Tfeft«r, fi?«sfijiiffl 

5fC33tf37^-teX*EHrt©fB1*ffiS\ ^© 
S*CRT6K«ttW5Ck'P, SiS2rfij©«T!>iILS 

[0 0 9 3] fcfc, CClT'ti, WflWEfflJfiffl^^UaUl 
5©{iJ;fr&, IlL P F 1 6is£Zf7\s— A^ygfl 1 

ft&V^ SifiL P F 1 6fc*oT»«».llfi;£ft*fc 
[0 0 9 4] gfc, 7C<0iStftlC'&Sft5Sit73[Rl©gJiE 

s»«»©*¥^swra© i / 4 tc^js-r a 

««»©l/2«fc»)i«t''»^ Xf7^S57iIS10 
£ft€> ®Kffa©ffi&igLS*tf*vMB« 
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iit#p>ftftv> 0 t^Lft^e>> c©*&-i?fcoTt>, m 

**««LfeH«*»«Ck^T*» for, 

TWc{i#saa±©^*^>. iij®cD^ft^ft^ftif%{s 

[0 0 9 5] 0 1 Oti, 0 1 ©^*4§IEg|5 4©ffe 

TT-«, ^OBHBW:, sa^BS-r^o EP*>, COM 

10 ie«4«, mmftm2 1, 7^7^22 A*5«fci/2 2 

B, 2 3 A*5«fctf 2 3 B, Mt?fC^figgP2 4^ff 

fcfc^ttSft^ nyhn-71 4&tci*Mm 

Igf'Biffl^ygBl 5lcft*T, 3>ha-vl 4Ai: 

1 4 B. SfcttfiPfiSfiffljeffl^tUfBl 5 At 1 5Btf 
*ft* f ft»W'&ftTV''Sfl!U4» B4C»J51^fc8* 
MKPI*»c«iK*ftTV^* 0 

[0 0 9 6] f:fc\ 0 4fCt3V^T«, ^HS*^— ©ft 

M\ I7b-A*>\ S**»****«»©**i:LT 
20 ©, tfd^tf. i i:^2©2o©ffi^p>ft?>S*-ili^ 

TVS «»©***) *' s A*^ft«t©i:-r5= 

[0 0 9 7] C©£?{C N C CT*ti, Sli:S2©20 
©««*^6*SS*HHl35i«A*«ft«fca&, 

2 im »#^t±jgpi 2 ottifticS'5vvr, &&wm 

*©»l fcJ62©20©«ttte$MW£ftS 0 
[0 0 9 8] EP-&, Wj^^WSPl 2&, 0 4lC*5VT«: 

£Bffi{covT© l o©id^? F;V^ffl-r5«fc'5{i: 

30 811^1 6x 1 emmniZwfvvPKftMLrcyu 

ftTVSo 

[0 0 9 9] fiSa^9Jffi2 1 t4, Wj^^titJ^P 1 2*>e© 

©KK*S*KWJiSLT, Xl'-yf 2 2At3itf2 2B^ 
40 flJWTSo EP^, fflJAtf. ^U-A^^UgPl 1*^616 

1 ©fis**«iia-r4a*©iS3Rffi««R*w«ft**-r5 

7f2 2B5:t7(;U c:fticj;0, )HlOimi««A 

-r*«*onjwi*^*y 2 3 ak«i&ltibii«-& 

jMtc, x^-^^2 2 A^r^-7l;:-rsi:i: ) £»{c, x-T-yf 

2 2B**>fcu cftK^D, m2©fg^<tfig-ra 

so [oioo]J-lho<);5(at, sits 



(14) 



ftfflW- 1 1 - 1 6 4 2 6 4 



25 

2 OflWHcWttSttUSn* ^€'J2 3At2 3B(Cftl 

[oioi] %tc, mwnmz it*, si$fe»S2 

icm^XMib. 3Vhn-7 1 4 A i: fete 1 4 B(C^ 

nfnaiAtSo n>hn-7 i 4 Atsnxmmattm 

mt&J&.l 5 At, nyhn-^UBfci^M 
»JJfiffl^*'J»l 5Bti, ^fM0 4C3>hD-7 

T', 3>hn-5 1 4fe±tf<B<ftft|iJ]fiffl^*U»l 5. 
W\ 1 7U— A^#*««l4:bT«ia%ff 3±dKft* 
tiTV^ctf, 3>hn-7 l 4 A*«ttf«P«*S!lififfl>t 
tUff 15 A, Sfctinvha— 5 1 4 B*3«fct>lS?#fi 
flJjgffi^^'JgPl 5 B«\ 2 3 A^fc«2 3 B(C 

[0 10 2] ^t, cct-14, KttftM&ffl;<*ytf 
1 5A$fclil 5 B^n^n^T^-trXffiHrtlc. SI 1 

?n, ctucty, sifftas2o«wtnfnfco 

^T, 7c©H«^H^ CUBED «tiT^<. 
[0 10 3] &*5, rj>ha— 5 1 4 Aicfcfc* 1 4 B 

[0 10 4] (W^fiJiiffl^^eygP 1 5 A SifcM: 1 5 B 

i^-rn fe^fiStgp 2 4t«?^ fcf^ns. c 

ftlcj;'), £1 SI 2 5. fiSttrfaOSr?) 
SL5*©*v»SE»fiSft©Bii«*<}BjS*ti, COB* 

M\ SlttL P F 1 6Sitf7U-i^tUSl'7*M 
[0 10 5] J£l±©J:5fc, SI 1 ZKZM'OiDWmp 
kT, ^^©tfryjgLS*©^ (ft««nft) ■ 

[0106] &*5, ±3^©J*^-tc*5v^T«, m^mm* 

*«^K:« N ^©3J-X±©mS^ 
[0 10 7] laoH^ttt, SS7?lS]©J/f0 

#? y 51 L^frtf-sstizm^ic it, *©*ryigi,2**» 
«*Kfe^T«, * tuc j: y £ c s*¥*iqi©»f y 31 1 
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[0 10 8] ±jffi©*£tel4, MiK^[R]tc. 

Ei{i?©iSSIi& (*¥jt**S!0 0 4§0ft0PX«B£ 

■r*j:$icLfctf, «^-r enterals* 

[0 10 9]£e>tC, 7^-trX$BB«, B7fcjj*Lfcffl 

*u*i 5©E*ffiii«^6ti*ai-r*i^fe**^ c© 

*©M:*tfiL8K<Hi, 09*. tf, $HS!g«iJ5g 

10 1 5 ©E*««©4«©, ttizwwA&mm 

im y 5i b^ffi-r § t ^ ltc t % <D6LWimu-£ n 

« 0 BP** V^, X^Pb' , Y^Pv' £LT, *B*f7 
Kl^Xtf (X, Y) T««h«ffii««, Z^-feX^HtC 

(mod (X, Pb* ) . mod (Y, Pv' ) ) T* 

« n*»««iijjiffl * * y as 1 5 ©fattswfcstGJs n 

«. fib, mod (a, b) I*, a *bT*ffiWl>rc£Z 
©*J^*-To 

[0110] £fc, ±is©«-&tc«, &&-mm<DW)% 

*f yiSLS*©ai/^©iB«*!tt7C , r* J: d tc 
c©«jc{i> 09*14% *©J:3KbTtTdCi:tiBr<in? 
IP*, VS, tJr yjgLS*©^:V'7c©iii^P i: 

[0111] p' = f (p) 
30 [0112] c©«^ f 0 ©js»ia»*g o tm-? 

fc, SP = g CP* ) tfjSD&Oo 

[0113] fox, ^ia^p , ©, Tcca^P'N© 

[0 114] HP*, ±j^bfc:«fc'5(C, tl©® 
#P©S^^{4S©fl^ (^V^HI) WPIIBWKa 

i^t-r?.as7^-A©^*•ili^p• fr^m®, @^©e 
«tc$.i.7i<¥^*ii©ra^a46T7t©®^p*«fi!c-ri. 

t©TS?.A^e.. raiSg O tt» fl»J*tfx 7C©ii]^P^ 
40 itenj-T ; -^i:-r-5i:i:^{c, ^©^©ffi^P^r-y^-y^ 
7;VLT»6ft5, B#ra^tcil^-r^S^7U-A©S 

*46§ci:^pJtgT*$.y, 7C©iB«P©!l7C«» c©.t 

[0115] m2vmw1.rcx.oic. mm<Dmz 
(Dwm&ttmiiuz&zctte. STyjibs^©i^*© 

so 58!:, SD (Standard Definition) ®^i:</^) 
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^mm&owm colt, h d (High Definite 

n) mmt^S) KSHftl/fctK B«*ffi*Lfc 
[0 116] fCT% 01 IB, S DliCfblf^a 

Hf, bi K»t*»&i:»(sr*ap»eo^Ttt» b 

— ©^%f*bT**o BP*., 0 1 l©fb^>*3>S 
£«WltIE8M3:fc»4CRT6fctt*.T, BBB 
SStffi 34tftBCRT36 tf^tl^tl^tt &tlTV»« 

tea, Bio-^ue^avsttWfc^wtcraaiteflna 

[0 117] JMUBESIB3 4tt, A/DS»g3fr6 
OSDltt, HDBfttcXBU D/AB8HS5fc« 
*St5J:3(Ci&SnT^5, CRT36B, H DHHSsfc 

C R T T\ ££&££B 3 4 £ , 
D / A ggi!§§ 5?;MT^n5HD fiB***"*" 5 

[01 183H1ZB, Bl l 4©B 
jSffllfcjSLTV^o &*5> 0*, 04£fcti0 1 0©^ 

[0 1 19] EP^, ®^*S^a3 3 4 fCfc^Tti, 0 1 
0Ktelt53>ha— 9 1 4 A, BBfifflififfl^yB 
1 5 A, 2 A, fciUM^D 2 3 A-^, n> 

hn-7i4B, BBBBBH^uff i sb, x-r<y 

f 22B, feitf^U 2 3 BfclttJS-f M{@©il58? 
«**:7^x*h£j#«4 Ii7i5 4 lmbW^tlt^ 
3 C fib, BIHMM"75>x*h£B»4 l.ti (m = 
1 , 2, • • • , M) , 0 1 0KfeU53>hn— 5 1 
4 A, BB&giJBfflpt^yBl 5 A, X-T<y^2 2 A. 
fcitf^y 2 3 A-$>, nvha — 9 1 4B, fiPBBi'J 
Jfiffl^*U»l 5B, X^7f 2 2B, fcitf^^U 2 
3Bt»lWi3^hD-7l 4, *«Si!liIffl**y 
SPl 5, X-Tff2 2, fejttf^y 2 3©ffll(C, 
&#77$nE««4 2fc«ktfBB£j£«4 3£#LTV^ 

[0 12 0] »S&#79yett«4 2li, S?mSi'J5i 
77yii, BBBMBB^yBl 5©, ttJS-TSTK 

1 fc-fe>y hStU IBBSftTV'ft^ifr&ttOfc'J-fev h 

y ha— 5 1 4 (CcfcoT, -fe-y h/D-tr-y h^nsi? 
(C&StlTVS. &*5> »»SfflJlffl^ty»l 5©, 
^STHUXfC, S DBBOB£ft t Ett?nTV-»&V'>« 
fOTFUXtcfeftSGBBU:, WBffifcfcoTV 
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l 5 0Gflttttf, fflBBfrH?*****-?^"?***: 
[0 12 1] B3R^j£ffi4 3B, »f?ii*7 5^*95 

4 2 %#slt, mmmtmmt^v&i 5^6R*u 
*nfcE««^s s»Hfii^H3 3bf»*jpjjeu 

*«^fc«, ^-oEltfitor KUXte**jS*SH DBB 

B**y»i 5K»*asnfcSDM<DM8«fflv»T 

10 4it«J:3fc4«hn^. 

[0 12 2] tels, H Lt'fi, 0J3.«\ 01 3tC^-T<fe 
3fc, S DBB*BJ«*3*¥2fB3:fc*iSB£B<DB 

b»*, znznPigrcitPvfrzt. mmsamm 

Ph' , Pv' ti, Ph' S2Pb, Pv' ^2Pvt4dT 
33 1>, fcT, BBBMBB^yBl 5B, zkTJSTlft 

SH*»© 2 BJaJbOBBWEBf 5Ct^T*f5<t5 

ic^^nxv^o ^fe> T^-fexeHti. ®i 3tc^-r 

Pa x 2 Pv®^<DS5B£:2*lTV">3o 
[0 12 3] £5tC, »#*a»l_2?.t4,'*¥^riRli3 
J:l>*Stfi73lo]©V>^ , ncD73rRjtC'OV , 'Ttx s DiSB©ili 

[0 12 4] lCT, B»BB*:/S>x*h£j*«4 1 
tt, ^-©713©, B*tf, lfiS»««*^x^hflferil» 

4 1 1 {covvrfcttiteSB-rSo 

so [0 12 5] J^©«fc3te«J«S*l5BB*B»»3 4 
A/DS»» 3 35r»e.OSpB«^ ^<D7j<¥7a|fi] 

$fc{ifiE73[R]o^«s (birr) fc, **up 
[0126] in*., 7U— A**y»i 1 kwltb, 

A/D^g5f§3 (Bl 1) ^6, S DBB**«*&£*U 

A/DEiS3*fe.OSDI«AV ±iELfc 
i7tcbT, B^EB«nTV>< 0 
[0 12 7] fLT, MSBtttttl 2fc*5^T, 7U- 
A^^eygpi 1 fcfstg^nfes DB^Oid^^^ h)l> 
40 7k¥*iRii3«ttfBifi*ifti:t>, f©SDBtoiI 

[0 12 8] ffiH?^fiJg|5 2 Hi, Sj#^tUa5l 2 7b\e>(0 
R»-r*BB©BBfflH3L©ig#* 

— s> > ^ ^©flfio^^fflS*^ 5cit, sb Bi 
so ^®*7->"x^ h©««*«jar*BB (s Dis© 
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mm cwt» it, summt^o) ) <Dwmmtfm& 

tK m£0*7S>x*h©1H8*«Ji!tr*SDli* GB 
fSHI) *\ 2 3 K«*eLTEttS-&3o 

[0 12 9] MM&1MV2 1 tt, **'J 2 3 ICS 

^ h/HcatiVT**, n^hn— 5 l 4 ictB^j-r^o 
Sfi«7KUX^>*«, ffi^fijg)52 lfrP.©»)# 

7>i!M>?*mt>£.±<om&f?z7?*sM&mic^ * 

€'J 2 3fcK**ftfcSDIBJR*K*S-e-So 

3>ha-7 1 4 a, »*3&*75inE*«4 2 teas* 
rmmmmm * €• u as 1 5 or k uxmMjts-r s t © 

0*5 # (2iBSRcri:)-fc:fftoti*o 

B«#B£ (f'JiS) «hT^<. 
[0 13 1] &*5* 1 4 ^x^ 

fc, «?®fift)ififfl^*Uapi (7'J7) -r 

*flS, »*ii*75^iail»4 2 fell -by h?Z (## 

[0132] m»Bt»imm**vmi soT^-txfEii 

rttc*3lt§f31t{i(*, TtT. n^hn— 7 1 4<Z>»J«l 
<DT> HDH«*«J«-r*iB}|6 (WT, jftt, HDI* 

tLT^tujn, BX£j£gB 4 3 tc«*&sn 
cite* 9 «J£ L, ap-fe, HDBlS 

fcUTK*a*nfcffi*', 2 3*^p.##5i^nfc 
[0133] IPS, c.c-eti, mi 3icijkLrc£.5ic^ 

7^-tT.Wimit. liBffiOS DB»07K^73|fi]Sfc«S 

dDSriftoasft** ^n^n2tetcLfcgfcKm-r§T 
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SfrftWJfcU S DflnilST*&3#&fcti, ^©SDBiil 
fOfSHDIItLTIil^iU S DBSRTfftl^ 

&\ bps, ^->^x>s?©«aaic»«ji*tifc»» 
ffi-e&sii^tcM:, T^-fexsafc, Ktc»^iA^nT 

[0 13 4] fil±©J:$teLT, Bfg£fi!tgI5 4 3#HiX7 

W 2 4 fc«*S£*l5o 
10 [0 13 5] ^/&g|$2 4KH:, Wi<DT&m&&*zriS3LZ 
h£fi£S54 l 2 7iS4 l«tf> «»«**^x^h^ja 
§154 lii:|5]«tcLT^fi5c-ri.HDiii^T'«fi!t^tl^fti 
©*75>x*hfetl»&Sns£3fcfc2*iT«?K ^rfiSc 

[0 13 6] C(DHDmmit, D/A^SS§§5 (Hi 
1) ^r/TLT, CRT3 6(;ft^ntS^^„ 
20 [0 1 3 7] 3ftfc, 0 1 4C07a— =f-\— h£r#SgL 
T,-Hl 2©iS»4H**rs?x^ h^*W4 lilcfctt. 

2>Mmmmmsi*vi®i 5 ^(DSDmrnvw 

[0 1 3 8] m 1 4cD»trii^jaa« > 7^1)23^ 
1 t7u-Atcioit5, m£©*:/5?x* h s 

[0 13 9] EP^> ^^rU 2 3tC, 1 ACDm^Ci 

g^fc, 3>hn-7l 4(i, Xf'^S 1 1 tcfci^ 
30 T> ^-^i^yamwi 3*50WA**SW5<: 

trnfe-gtircm-ei. xf^ys 1 2tcit^, wtKAABfi 

5^'J-b-y h?tiS,.SP^ B90XT77' 
S ifc:*3e*s»&fcH*K:, fflJtTKl/^^vjf^ 
fflAfcTx WHl/XOM (0, 0) tc^tt^nst 

i: t tc, mmmmm * * y » 1 5 ogatBffi^-r^T, 

[0 14 0] fLT> Xy-v-fS 1 3 Kit*, n>ha 
40 -7 1 4H\ »f?3i*77inE1tffl4 2(cieif, 

T) Xf77S 1 AlcmtSo Xf 77"S 1 4 Tti, 
fflW7 H UX > £ £ft 1 7x±<DIB^ i: t % 7 $ -fe X 

iBHrttc, ^^eu 2 3{ci2m^nfcs Disxtfes&s 

[0141] CCftt 7^-bX«5H^Ncr)S D® 

7j<¥7j(Ri*5«tt>*sa73[p]£Dt/^-rntco 

Wt, ffl»7 Kl/X^-Y V^^gf7 Kl/XfrP. lO 
*5#tctrbnTi^£x cntc«t!3, S DjBfl!(C43^% 1 



(17) 



&ffl¥- 1 1 - 1 6 4 2 6 4 
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[0 14 2] f£V 2 3lCiZm-£tirc*7i?JL?h(DS 

TtZt. Xf'^S 1 4*^S 1 5tcjt^ nvha 
—5 1 5lt. »#ii*75^iBiia5 4 2 fcE««*lTI/'> 
S»*5i*77^©9-6> S D»Rtf*«&S ftfcfti® 

[0 14 3] —73. Xr'^S 1 1 {C*5^T, >^ 

^i&U Xf-^S l 4fcitty 0 Xf77*S l 4t*tt, 
-f 57?-feXS5BW;:. 2 3tcf5H2ftfcS DiU 

sDH**<»*ii*nfc»«fifijJtffl^*ua5i 5 

[0 14 4] J^±<D«fc?&Sf^»fflStffTfc>ftTl,>< 
CtlCfctU «H*fitiJJfiffl^*U».l 5IC& SDM 

fcHDH<£#flM£ftT^<„ 

[0 14 5] IP*.. $«SDiS*&lft<i)l 
-TiiH^JgiD^-^xi' F*\ 015 (A) 7iM0 1 5 

(D) tc^-T <k 5 fc:8WlLT3Bt>, £N7l/— 
S DWmanme-V (0 15 (A) ) , 
AT'tl SDIff, gf (0 15 (B) ) s gIN+2 
SDBiRh7iSkT? (0 15 (C) ) . 
SN + 3 7U— SDlffliftl, mT\ ^ft^'ft, 

[0 14 6] C<Di§^, lN7b- AfCfettS S DS* 
a7iSett» 015 (E) tc^t" «fc 5 (C, fflMZHUT. 

i.7j< i Ft3<ktfSS7?(p]i:t 1 o*5^<D7 FbXfcStii 
3: ft So CCT\ 015 (E) {C^VT« (01 5 
(F) 7bS01 5 (H) (Cfe^T&IWUf) . SDBJRtf 

[0 14 7] l 71^— .Mcfetfs s Dffii 

f, gli. 015 (F) tCTjrf i^c, *<0»«l»Offl 
*f7 FUXtf-f V**»&;fc±cOIIu&fc-f 37^-feXS5 
Hrt(ufcttS7j<T*3«fct>*IIE73!R]t t 1 O*5^C07 FU 
XfC##&3:ft£o $fc. + AtCfctfS S 

S DHffthTbSgte:, 015 (G) fc/jVfJ:?^ ^(D 
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#<07 FbXtC#t>i3;ftS 0 ^LTv SN+371/- 
AfcfctfS S DMsit 1 , m(Dmt&&mc33^T$>, tl 

S DiSI^ 1 . mli, 015 (H) tC;jCf<fc-5 

^ i: "T 5 7 * -fe X® B tc *5lt 3 zK¥*5 i t>*Sil73 ft i: 
fc 1 Ofet©7 Klx7.K#tji3;ftSo 
[0 1 4 8] £UKD<fc ? I;:. S DWm<DW}%*. S Dl 

10 T\ W7KI/7,*<>?^1LT, SDHiS?^ ^ 

*5£c07FUXtC»£jAA,T*V^< Ctf, 7jc¥*5<fcO : g 

[0 14 9)^:, I16C7a-f-v-h%#SL 
T, 01 2©W»»SE*^^i^ F£j£gfl4 lifcfctf 

s mmmM mm * ^ >; an 5 7* e> <o h d m*®M& U l 
20 [o i 5 o] 0 1 6<o«*wubs«, 0 1 4<d92& 

*MS*^7-rsCfctctrt>ftSo 

[0 15 1] IP*,, ifcS:7U— AtCOVVCcO. ft?#^fij 
JBffl^*USPl 5 'NCOS DW*£0§#ii*A^T-rS 
fc, 3Vhn- Xf 7 7S 2 1 {t:fc^T, ft? 
«KtUilffl**y»l 5c07^-teXS5Bfi<0§eigfiI£:St 

[0 15 2] iS3li£j£tt4 3te. 7^-trXKBF*9CD, f% 
1£<D7 FWX©K«ffi*5MW3fc* Xf77S 2 2tc 

30 ^£07 Fl^XtCttjETS»£&^7^7bHr>.y hSftT 

^c07KbXtc*tjS-rs»t^75^-b:7 1-SftT 
l^V^^$ftfc»-&, ^t07HUXK:; l:fc 

S DH&tfgEm^ftTfeS-f (bu 111 to i'-Vfiy 

•T) > for, ^co7F^x^ 01 ^©x^-vys 1 

Is CCO J: 3^:7 KUX^ *ie«7 , 
*CfC«I»iffi«<IS««ftT^*»'&, Xf77"S 2 3tC 
40 jl^ v ^-(0*E*TKUXfcW«?r*HDHJR%*Js£"r - 
S^««Ka^fftoft, XT77S 2 4tCjtt? 0 CCOil 
^. Xf'y7S2 4T1i> XfyT'S 2 3T'^fiic^ft?-c 
HDilifgtf, -&figg|52 4 {Clil7^^ftSo 
[0 15 3] IP*,, ±^Lfc<t5tc, 7^-feX«5B*\ 

T^3£(i&g£&^;fci6, iBJR5feJ«»4 3Ttt, S Di® 
pg^»tiiS:ftTl/^V>7 KUX (*K«7FUX) 
•OV^Tli, SDM^AV gE{cStii*ftTl/-'S7FUX 
(WT, Xft. HE«7KU7i(r>5) tcfBlt^ftTV^ 
so *OSDiBiR*^T, *Ett7Fl^XK»*S-r* 



(18) 



nmW- 1 1 - 1 6 4 2 6 4 
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34 



[0 15 4] —75, 7fy^S 2 2lc:fcOT, mfe<07 

2 3£X*>y:/LT, Xf7/S 2 4 KJt», ^©IBS 
£ftTV>« S DHRtf* HDBBRfcLT, *©$fU 
fiSc§P2 4KUJ;ft£ft3o 
[0 15 5] Xf7^S 2 4 0Mltts Xf-y^S 2 
5 Kit*, 7*Hs*«Brtlc*»**E1MW*T»l* 

T, Z^-feXlBHrtlC*3lt5IB1«ffi (fib. CCT~(4, 
*7S?x*hfc»J^SIB1tffi) *\ -t^tm* 

t>, $£R#fflSttT^ftV>K««*»*fc, 
SjWII»3ig*n*o — 7j, X-r-y^S 2 5fc*5</>T, 7* 

[0 15 6] EI 1 7©7D- ^ — b*#fiSL 

T, 0 1 6fcfcWSXT-yys 2 3©HDfi3g<D^fig5Q. 
SfcovTBtmrr*., ft*, C©£/£$!IJ.I14, ±SBLfc 

[0 15 7] H^figgP4 3«, i:-f&JMlC, X^-^y 
S 3 1 KftVT, BHEtttT KUXfclB1t2:ftT^5HJR 
©515, *iS*THUXtc»jS-rsiiiJlS©JBaK:**t, 

c©8?tm4, *«&&774neiitt4 2&#!!S-^ 
S^:^:■e^Tfr*l;5o 

[0 15 8] fLT> Xr-y7S 3 2lcit», BiX£j£ 
»4 38, WWSiUJfiffl^tueiJl 5*f»6, Xf'vT'S 

E [y] =wixi+W2X2 + 

[0 16 5] tCT, — ttftTSfci&K:, ^$ij{£3&w© 

J:tf7MflE [y] ©iR^?ftSfT5«Y' 
[Rl] 

xn X12 ••• xm 
X21 X22 ••• X2n 



10 



30 



-3 lT?ttmLfcKK*BfflIH**tt*liiU Xf-vT'S 
3 3lCjit? 0 Xf7 7"S3 3T*f4, iX£Att4 3(4, 

[0 15 9] CilT% 8EI5ttUa2HSjli*fflV'»T©, £E 

[oi6 0] tc^-e, »JBamftHo*Dfift«we 

C £tfT*^ftV\, 

[0 16 1] fCT, *frtBPAt4, S DIM, 

[0162] cowm&mmwias^Tit, sDit 

ttdSttT^fev^KA^^ttTcStis J: 3 tcftsn 

[0 16 3] W6, 0OXJ4", HDift«il£t« 
HDBi^©®^ffiycD^aiJ{lE [y] I^OSD 
jSJROjSiRffi (1-XT, 2£t, *Sr-*k^3) xi. 

X2, • • • ^©^'J^W! , WE, • • • ©*§ 

«Ck.W*4. C©«^, ^SiKfiE [y] (4, 3fc£T' 
[0 16 4] 



• • • (1) 

[0 16 6] 



Xm1 x m2 



Xmn 



40 



Wi 

w 2 

Wn 



.V- 



Elyil 
E[y 2 ] 

E[y n ] 



X W= Y ' 

[0 16 7] t LT, C©ftlW73Safc*/>il*»&a 
fflLT, HDHXOBiMlyiCjfiV'^mE [y] 
fe*Ck**ASo .C©«^ ftW-r— ^fcftSHDli so 



• • • (2) 

^©R©lii^ffiy©*-&T-fti)fT^JY, ^.ktfHDHJR 

(ommmyicnt^mmE [ y ] ©ate e 
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[»2] 





ei " 




yi 






. Y- 


y2 











[0 16 83 



XW=Y+E 

[o 1 6 9] coi^, HDwmommiUyici&^m 

[BE [y] £*&3fcfe<D^)fl«CWilis gftMS 
[ft3] 

1=1 ' 



• • • (3) 

[0170] for, ±a©G*»ai%*illl«»wiT 

^ftwubV HDH*©iB*ttyfc£V^»ttE [y] 

[0 17 1] 
[ft4] 



96i 



8wj 



+ •+e fn -|5 a =0 (i-1.2,-.n) 



9wj 



(4) 



[0172] rtc-e, *r» a (3) ^iBi«»wi 

88i _ 



XJ1, ^ e i-=xi2, 

awi aw 2 



(5) 



[o 1 7 4] a (4) (5) &k>, a (6) 

[0 17 5] 
[ft 6] 



Zeptn=0, Zeixi2=0, ■ - lep<in=0 

1=1 1=1 1=1 

(3[X|lXil)Wl+(;j^ 

& 1-1 & M 



3Wj 

[0 17 3] 
C«5] 

|^-=xtn, (1-1,2,— .m) 

• • • (6) 

[0176] ?5>^ s o) ©BBs#esc*c*3W-*3s 

a-r-*x. WMftw, ^CTx-^y. fccktf^Se 
OBB«*#«f«fc, a (6) frfcs ^CtSfclBE^ 

[0 17 7] 
[ft7] 



(Z x i2Xn)WH-(TX| 2 X| 2 )W2+. ■ .+(ZXi2X|r,)W n =(ZXj2yi) 

i-1 1-1 1-1 i-1 



(Z x lnXi1 )W1 +(fx|nX|2)W 2 +. . . +(ZXinXin)Wn=(ZXi n yi) 
i-1 SI 1-1 i-1 



• • • (7) 

[o 1 7 8] a (7) oiE«#aHCtt» ^fts^if^a « 

(7) **<cfcT? (fib, a (7) a 
(7) tCfc^T, ^W«»wfcfrfr««»T»jS£nS 

tms. &*b\ S (7) %jg<K:&fc?T 

WAtf, JS*tfiU£ (Gauss-Jordan©^*?*) ftH 

[0 17 9] JM±<0J:5fcLT, Sil&^ffllfcftw** 
i6T*52. *©^»J«»w%fflV\ a (1) tc 

«fc!K HDiffi*©HlRttyteifiV^iJ!HiE [y] so 



[0180] iijcssaatis s DHttwcti^tiT 
Mffls^iifi&s. in-fe, mi&mm-ete. a en t^* 

mk.m-T*&Zi)\ f©SFl7^;l/^o^y 7«ft tc ffi 
[0 18 1] mi 8li, W±OJ:3ftiiitS*aSfc:J:t), 



(20) 
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[0 18 2] S DB{ftli> ^7.7*3135 2 0 1 *5<fct>*jl 
fS&Uia^ 0 4K#JS£*l3<i:-5K&£nT^3o *7 
T^liSC 2 0 Hi. f^^fy :/£jjJclE)Sg 2 0 2 *5«fctf 

agamic?) zoy&mmminttfc-tzs vnm 

t\Z>o 

Coi8 3]HP^. ^5x^>y^figiHiK2 o 2-ea, 
&gBfS§K*f]£ir3SDBf^LT, i£gBi!t 
KttLT^OffiBIW^C&Sli&fDSDBfS (OT, 
iSS, tf„ ^^X^Sgg|32 0 IK 

>y^^mss2 o 2^e,©^^x^-y^«sE-r?.s d 

BfftcUBftHI©/^-;-/ (BfSt{I<D#*lJ) #M$tB£*U 

^©^^-^{c^e^ca6fijt»^Te,nfcffi/b\ aga 
f©^7Xi:u, ajsmagP2 o 3tc«$&$n^o 

[0 1 8 4] UtefftKli, <^£. HDB#*\ 

Hi 9K*5^T, xgiT'^-TM* (HDffit) T#t/££ 

*u sDia^A\ IrIHk^ov^t, oepT-^-rn^ (sd 
mm) xmatztizttZo ip-s. sdb*|!*\ hdb 
m<Dm*tzim<Dmmm* :: tti?t\ 1 / 2 k ^xm&iE 

#BT% ±*->e. j + 1 #g<DS DBig (H4\ OEflT^ 
fgPTJO ^Xij fcSU IWc, fob^i' +i#g 
X\ ±fr5j' + l#geDHDBig (H^U xHlT-^f 
ai5») %Yi j' il^-To C<9i§£\ SDBffiXi.j <DtiL 
Mt, HDBIgY2i.2j <DmW£l*~ SSrfSo 
[0 1 8 5] V^gu S DBifii: LTO, $J*t£ X 

2.2 ©{iBh-grf SHDBIIY4.4 *&Bmmt?%> 

t. ?7X2V73ifii\mm2 0 2T-&. ^©HDBjflY 
4.4 tcftjfc-f 3 S DBfgtLT, mx.iL HDiS^Y4,4 
t<D&Mtf-&^t^*&-$t\%HT)MmY 4,4 OfiSt — 
Srf3SDBiRX2.2 ^r4"^i:-r§3x3 («|x^) CO 

SDB^Xl.l , X2.1 , X3.1 , Xl.2 , X2.2 , X3.2 , 

X1.3 , X2.3 . X3.3 (H 1 9lC*S^X&$&xmA,X& 
3®B<D S DB3SI) tfttHiStU ^*1*>\ &gBHS (H 

DBJR) Y4.4 0^7X^7^t?4n§o 

CO 1 8 6] Sfcs CCf-^ #!l;L(i\ X2.2 ©fitBt 
-grf 3HDBSIY4.4 ©^©HDi®^Y5.4 tf?£g® 

mt-$tifcm&. X2.2 <D{<iSi:-iS[-r?»HDiii^Y4.4 
oTKKs-rsHDiii^Y4,5 tf&gwmtznrcm 

-§\ i5<fct/Xz.2 <D{£Bi: — grr&HDBf?tY4.4 
*Tt:g!!it5HDitY 5 ,s A^gH^t^tlfc^ 
tCfct^Tt, ^v7.^-y^figlHl^2 0 2XIZ, HDB 
^Y4.4 tf&gBilt££ftfclt^KTTM2ft;§>77X£ 
V7tm-<Dt7X5>v7tfB$.-£tl2> a &*3, H Dpi 
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^Y4.4 . Y5.4 , Y4.5 , Y5.5 tfZtlZ'tl&.EWmtZ 

CO 1 8 7] ^LT. ^-5X7i-Slel^2 0 3 XHt, ^7 
^^^[51^2 0 2T'«fiSt^tXfc^^X^^^i:L 
T<D9ffl©S DBfSt (BiSfl) ©/^->7b^tB^4a. 

CO 18 8] C<D^7Xli, j8fS5Qiig|52 0 4tC*5^S 
10 MROM (Read Only Memory) 2 0 7 <DT KbXiS? 
(AD) K«*a£n:f)c 

CO 1 8 9] CCX\ \MWi*M!$.TZ>WmiCte, -SSW 

9{C^Lfc 3 x 3Si^©IE^tt<D^^X^-y^f£^ 
#*Tfc, BISMOL (2 8 ) 9 iI9£:^d 

Co 1 9 0] ^cx\ ^^x^^T^mi^Mfflatb 
T. i'7X^77'i:li, ^ti^fiScf £S DBHt©t£>y 
20 MS^fgM-r§fc*c05QII-eS)^. 0!l*.tfADRC (Ad 
aptiv Dynamic Range Coding) if J^Stl^tl&o 

co 1 9 1] gpt^ ADRcsaim sas^p 
m*mmcDwmmMAxtm'hwm.<DwmmM i n 

i:cOS73-DR (=MAX-MIN) ^Slff^tls COD 
CCD^V-T-S-y^U^^DRKS^^T^ j5iI7n'^ 

if«y hKB*^tsn^ 0 o^d. ymfwvitmtf*. 
co 1 92] ^cd*£ji, saa^a-y^%^-r§=&B^ 

mt. (2 1 ) 'I^C^O, ADRCjail^T^f 

40 CO 1 9 3] -15, ilJ£#!31g|3 2 0 4 ^, ^m^V/± 
fig|e]SS2 0 5, ^>WmMm& 2 0 6 s *5£t>*lS$(ROM 

CO 1 9 4] EP*., ^m*V7£.$M&2 0 5T-(i> 51 
fcWm®>2 0 4 tcw^^ns S Dl®*^, ^iJMPlHl 
SS2 0 6tC*3V^TaBB^O^SiK1^5Ri6«.©tCffl^ 

3, ^©asB^fc^bTRiT^oijiaM^fc^i.^© 
s DBm^ttffi^n, c n-h^rnz -j fh lt, 

WIUSS2 0 6icttiSi&^tX?)o 
CO 1 9 5] S<*^JfCli, fi?IJ^{±\ HDIIYm 

50 @Big«!:^n, hi sxmm^Tc&or&t^Ktyytf 



(21) 



«fBH¥ 1 1 - 1 6 4 2 6 4 
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fclu HD1S^Y4.4 fc0fflB8tf,«V>fc*S2ftSSDli 

4.4 ©tiBfc— 8rr* s Di®^X2.2 fc^frfct** 5x5 
©SDHJRtfttWStU jigiUm (HDI» 

Y4.4 <D^mfv?k-£ti2>o 

[0 19 6]%fe, CCTtt, HDIiYs,» , Y4.5 , 

Y5.5 tfrZBwmt-$nrzm-£icis^T<t>. hdi^y 
4.4 tf&gmmtztitzi§-&icfcf8.-zft%^m$>y-7t 
m-v^m* yf&B&z ft*o fiu hdii 
Y4.4 , Ys.4 , Y4.5 , Y5.5 tfzn^n&Emmt-sn 

fcBIIIBT**. 

[0 19 7] ?-LT, ^aj»J(|HllS2 0 6tCtt, *$J£ 
y/^J*EIRI2 0 5fr&*W*v:Ttf#it&2ftSfl!U ffi 

tScR OM 2 0 7 *^fi«ttti&sn5o 

[0 19 8] IP?.. H3&ROM2 0 7te, $>e>frC46^ 
Htffrfrft*Cfc»cJ:t>3jl*&ftfc*W«»*x *^x 

#ts>;s&£ft*^ ^©^^^fcj^jES-rsTKux^fsts 
sftT^**w«»£»i#itiu *«i»»E,tt 2 o 6 »c 

[0 19 9] CtUCitk ^SlJ}H©@K2 0 6tC«. i± 

Hies 2 0 6 HRROM2 0 7 *&©*»«» 
wi. W2, • • • ^mzv7%.&m&z 0 5^p><D 

*«l*v:/ O&fltfiSc-f^SDiliiii) x., X2. • • • t 

zm^-z. sen tcj^LfeWJi^fftenscfctcj: 

0, (HDiSSt) y<£>*»JffiE [y] 

n, Ctltf, HD®fitOffliRfii£LTt±i2l£n*o 
[0 2 0 0] W±©SJ1S*^ -T^TCDHDilim^aaiS 
HfcLTfffrn, CftfCfctK SDIi^HDliC^ 

[0 2 0 1] &fC, 0 2 Oti, 01 8C«ROM 2 0 
[0 2 0 2] ^StcfcttSftep-r— *y t%5^fHD 

mm (.¥^m<DHDwm t>\ h§i#,e,&2 1 i*3«tt>* 
isterpx-^amiHiss 1 4 6tc«*&sft*j:3*«:a:;£ftT 
*5t), m3ieisiR2 1 hdi«««, 00* tf, * 

<DIi»FI? I c i: C i 0 < ^ n, cftfcj: 
9 S Dilii££n*o BP-fe, F^?I^1hISS2 1 lt'B, H 
DiStfioWSfctilKCBJlSft^^ti^ti l / 2&c2ft, 

*7X43*»2 1 2fc<fctf*SiJ*-y:/£j£lElSS 1 4 5tc 

[0 2 0 3] *7X#«g|5 2 1 2 Stcittm* >y7£.f£ 
[HS§ 1 4 5tli, 0 1 8©^X#«g|52 0 1 gfclt^ 

m*v7±f&mm2 o 5fcfct**«^fcii?fii©4aiJi#ff 
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t>tu cntctoaa aiii© * ^ x * fc * * 7# 
ftifntB^?n5„ ^^7>^gP2 i 2#ffi*rr** 

^X«\ ^iJ^>yyy^'J 1 4 TSS&TSmM?--***: 
•J 1 4 8 (AD)'fC0Ufr£tU *«l*v 

^fiStlUSSl 4 5#sW*-r&^ffJ*y7«\ *$J#>y7° 
^t'J 1 4 7fci»SftS, 

[0 2 0 4] ^M'J^^y^^'J 1 4 7t*«, ^5X#» 
SB2 1 2fr6>#MS£ft**7Xfc#JSt**7Kl'Xfc: > 
*ifl'J* v •7<£i£m& l 4 5 *f 6#tt;£ ft**** * 7# 

10 fBH£ft*o 

[0 2 0 5] -7?, g(gf7*-*«jffl[sI8& 1 4 6T'tt, if 
5X#Sg|52 1 2fc«fctf*W*y-/£l£lE.»l 4 5 £33 

v^asw*fc«ftSHD.«*tfx *cicfla&*ft*H 

[0 2 0 6] f LT^ *^*U 1 4 8T*«, * 

1 2fr£{tt^£ft*^XK*tJ£-r*7 H 

uxc, «swf*-*affiigisi 4:6 3^6«*ft«ft*awii 

^-^tflBlt^ft*,, 
20 [0 2 0 7] &jKDWmt)\ fe&^Uft^SffltCfflSi* 
tlftf<TOHDI« (^BfflOHD.HIflO ^Hf/St"* 
t^T©HDIi^ jH#U aSIBJRtLTfTfeftSo 

[0 2 0 8] ^©*g*, gcffir-Zt^V 1 4 8£fc«: 
*SJ*'f y^^U 1 4 7CDIBI— ©T KUXtClix ^-CDT 
KUX£*tJS-f *^X<DHDIIifft, Sfcli^-CDHDili 

-r^teetcfc* s di*««, ffc^-* y tzititmw? 

-^xtLT, ^n^ftIBHi?ft*o 
[0 2 0 9] &}o, *W*v^*U 1 4 T^aWf*— 
30 l 4 8tcfei/>T(i, IH— 7KU*fc«R©1IWB 

^rlBttf *Ct^T^*«k3lc^:^ftT*30, C*Uc<fc 

t)x mi— rFwxfctt, ra— ©»5xte#sreft*aa& 

[0 2 10] ifimisIESl 4 9W\ fW*y^ 

t'ji 4 7 ^fctiistgpf"— ^^^-'j 1 4 8^e>> m—T 

K UXKEffltSftT^S^ST*— * i: L.TO*I0* <y ^ 

40 x-^ i:©|IB©WS*«/hfv:r S*WflaS*llffl-rSo 
BP^. ^SIhISSi 4 9tli, *^xc:*i:£, S (7) 
j^LfciE«3?eS* t fcT6ftx £*l*m< Ctlc^K)^ 
6 ft*. 

[0 2 1 1] W±©±5ICI/T, aOVlsiei 4 9T'*46 
P>ftfc^vXC*i:cD*j9yi^|g(*\ 018©«SROM2 
0 7tc*5^*, J t0^9Xte»JCi-S7'Kl/XtegB*« 
ftTV^* 0 

[0 2 12] ^*3, ±3SOlB^T?ax HDI^Yu , 

Y5. 4 , Y4.5 , Ys.s ^*ft j e f ftaaa*i:«ftfc««' 



(22) 



*f P»W 1 1 - 1 6 4 2 6 4 



41 

<E>4)£Lfcfe«K ^mmmt. HDBfitY4.4 , Y 5 .4 , 

[0 2i3] jijs©atcj;n^ n.<Ds Dwmcit<3$. 
z <D&mm e. n s * 5 x fc*fjt> l fc^swsR* ^ v > r is 
co2i4] ±ab/t^7x»wEafej:tfjais 

x* y -fwm* v %fz&<Dms®mmwm 
z&mtf&t). ^(Dtcibiz^ mumiat. m 

[0 2 15] &{C, ±3zBcO^-a-(c43V>T{±, 0 1 3lzm 
<fct>"Stt^(o]CDV^-fntCOV^Tt, S DB&^ltfiScfS 

2 ffiJiU:Offl **E«-T ZCt&T*Z%*.?te 
W^-rSfcfctfc, 7ft^«H*, ffl*fTKUX^ 
y$%m*>-£.±(D&£-?% 2 Pb X 2 PvBJRQffiBi* EP 
^> HDB{t*©l®ffii:lR]— ©SBBi: LfcfctfK S DB 
^©I&£^ Wl/©xj£#fcAO>$#*\ 1/20* 
RftKJSroTvntf, t-;l^2fgL7c^ 

fcfcitK 7k¥73fp]<DS D Big if 5 LOtpA^ 

[0 2 16] LfrLfctf^ S DB^D!^* 
x*»*J:tfyjai»««. l / 2 ©SfftffifcftS £ 

<fctfy)£#tf. 1 /2 0SF»«f::*oTV>*V^»^te, 
LftAbt, ftftTFlsXtf^ t ft 

[0 2 1 7] ^C1T\ SDiS«©»#^^h;l/©x. y 



42 

£><> C«Di^ 7k¥^[R]OS DBH1H5 L©*j5 

± (««) nci^ss, 

[0 2 18] i:C5T\ S Dm&OWiZ^Z h)\s<Dx, 

^c, ^e©s Dift«ii£t« s DBist*> 8?&&iUi£ 

ffil 5te»*ii*tl*SD®JlS©tt^4<*t)> BiS 
£j£g|5 4 3 fCttVT&ft-r S H d mm<D&ff& < & 

?lt> s»^a5 4 3m fs^stijjfiffl^^'japi 

[0219] fee, MAif, 02 1 cc^-r<fcdtc. ^ 
v-rnKovTt, sDHi«*«j«-r*iB*fto4flsw 

fc-T?. 4 PhX 4 Pvili^cOSEffl, En-5> CCTS, 7j<¥ 

fig-T -5 ®*IS(© 2 fgODSEH -r ^ A o K. * % o 
[0 2 2 0] fit, S DHHiOlj h;b*4fgb 
30 fcfe©<OxJ3J:tfyJ5li#*» 09T'IKB^LfeA 

;l/Ox, y^*\ l/4 0»f*5, A^<«-Tti 

(SfHSfiJjgffl^^'JgPi 5^c#?iA^^v^J:3^ct-^o 
[0221] J^±©A 3 tcT^-brXlEB^jfcfcrf 3 c i: 
T\ ^gfiJjgffl^^USPl 5(c»tJAg=n;S.SDiSlS 

[0 2 2 2] C CT\ 0 2 2tC^-TA-5fCx ^ 

N-4 7U— AtCjWJTSHft-r**^' 
i/ii' h ^fig-Tii S DH^, 4 PhX 4 PviS^OgB 
HtStifcT^HzXKHte, ±5fiLfcJ:3K:»*aA/^ 
tt!B*» 0 2 3 tc^-To 

[0223] tc^t, j-x±o<t3fc, Tf-txmm 

^r, 4 Pax 4 PvB^©S6HtLfc*|-&fct3V>T, 2P 
■ x2PvffljRT«ja«tl*HDB««r»*C{i, 02 3 

so BUSfctt*, 7^-feX«H*>6ME*W«»ffiv> 0 fip-fe. 



(23) 



WIHPF 1 1 - 1 6 4 2 6 4 



43 

[0 2 2 4] LfrL&#£>, COi^T't, 0 2 3 fCjS 
Lfc, 7k¥*lRli:SlB^fii4:©jS«05jSi±K:, S DB 

jR^ira^nTv^vcfc^sso cow, Wisr 

T£j*f*Ci:i:**tf, *©±J«*li:;fe^TH:, 0 2 
3£fc*;Lfc0 2 4tc^-TJ;d(c> 7Jc¥*IrI 4:816*1^ 

fcS&IUifc&v^fatgJSSaBiSifcfflv^ c «. 

DBi**^fi8-rs»^K:tt. 4D8?ftJg©«<^HDB{ti 

[0 2 2 5] CCX\ COf#, HDHJR©*Jjgt4, ± 

[0 2 2 6] 7^-bXlirt©7KU^©3^ 

sac s DH^isia^nTv^r Kbxtc, grfctcs 

^^h;l/i:, fTfc&S DBfROiftt^ h;bt^Jt$£ 
U If^WWx, yfiE#*\ 1 / 4 

fejfiv^^:, ffi5fciftfcfai*£^3 4?tct-&«i^;:t4, 

MmgMimm* : ev&i sicmcm^nxi^s db 

* ©ft ^ * h ;l/*E1t "T * © * * 'J a if stf i: 

[0 2 2 7] #{C, S DB«tf, (MffiJ-XT) OS 

&XWI1&3 4 14, 012 fc^LfcJ: 3 KEffig-T^&Stf 
S DB«*V lff*A^7^^W 
;l/h-Ti>ci:fc4t), mm%ZZM&?%c tic 4 tM# 

t4, JB«£X&8i:3 4tt, ffl*tf, 02 5fcjjcr4 3tc 

[0 2 2 8] IP'S, 02 514, 01 l©ft?«fi^g§gP3 
4©ffi©«|j«ffil**bT^So &*5, 04>, 01 2tC*5 

t&£ 0 hp%; 02 5<omms.mmm3 4«, wwsmw 

g|S2 1 feck URESIS 2 4*«R^5tlT*6f, MlOS 
(Wfgtft^^x^h^gM 1>7!jS4 lwtCii^T, 1 

2*54t>*y< ; eU 2 3Jb^lte>nTV*^ftet4, 01 2lC 
[0 2 2 9] fiU:0«fc5fC«dl*n*IB«fia»»3 4 



44 

1 1 I^LT, A/D^§§3 (011) SDB 
«ttf«*6S*U ^CT'te, A/D^gS§§3fre>©S DB 

[0 2 3 0] fLT, M£tttiiffil 2tC*5l^T, 7b- 

i»**y»i itcieig^nfcSDB«©i(ifr^tJ'h;i/ 

10 T', £Bffi (17U-L) IC-OV^T, 1 -OCOfb^^^ h 

rt/2>^i±i£n34;5fc&2nT^3o 

[0 2 3 1] n:vhn-5 14t4, ^JSflJjtffl^^'J 

©ffittT K bXtf^T > * %g t> ;fe±©]lj£ ST^'fe 
XffiBfc:, 7U— A^'JSPl 1017^^*'; 1 

i Atcien^nfc 1 7i^-^os DHUsfcEttre-e- 

5= ££>(C, 3>ho-7l 4t4, ««i&»79yiB1t 
2&CfetI£nT^£#t&*:7^*©5S, S DB 
20 **«t?&AJ£»««MJfiffl*-fcU# 1 5©T KbXK 

*J4\ 01 3T'IttB^b/-cSSHA^S^nT*5 0, i£^> 
T. T^-feX^H-^OS DBS<D»#ii*l4. CCT' 

[0 2 3 2] tLhO«t^fCLT, »«SEtiJjtffl^tU» 
1 5£OT^-feX«BHP , g{Ct4, Sifi73[^fc^-e^: < , 7j<¥ 

73|qItCtB^^SS5n, S DB«©Zl< s P73[R]*5<fctfg 

iS73tR]©B*^, V^-rnfe2^CbfcHDB^B^ 

30 (tijjfi) snw< 0 

[0 2 33] V^WSPl 3(4, ±iE 

fcO, 3>hn- ^ 1 414, V^xV^fcBa? 1 3 

& 6 x >>?T*fe s g*s«-r ^. t , mmmm 

S^t'J»i5%'Jtyht5fci:t.lc, «^ii^7^ 

^ie«gP4 2 tu-tv hni^ic^nt^s, 

[0 2 3 4] ««afiJjgffl^^'J§|5l 5©T^-feXii5H 
rtfc*ljaBBtttfflH4, 3yfD-7i 4 0$iJ'#cdT, H 

40 0154 3t«tt«h«. B^^SP4 3t4, HDB|gi:L 

y^mmwA 2 *&mirz£ tic* swfeu ip%, 

HDB^4:bTK*a^nfcfi^, 7U-A^^6'J 1 1 

[0 2 3 5] BPS, CCT14, ±kEO0 1 3tC^LfcJ: 
3tC T^-feX®Ht4, 1 ®®<DS DB®0?J<¥73tS]^ 

fc(4Sit73fS]CDB^ia%, ^n^enzflSteLfcaKWrt; 

so h;l/{cL/c5b^T^®j?ns^P>, T^-feXiEH 



(24) 



WfBBT 1 1 - 1 6 4 2 6 4 



45 

4oT^5t8ffiF.ftl\ ^ilT, Hfit£fi)cgl$4 3te, 

3frif-5fr£*iJ£U S DBSRT&Sii^fctt* ^(OS 
DHJR*, *-©££HD®ilt£:LTm;t)L, SDift* 

SftTV^ S DffliSSrffl^T, HDBiJR**J«LTtB* 
tSo 4*5, 8Ete»*aStlTV>*SDffi3R*»e>OHD 

[0 2 3 6] &L±<D£ 5 LT, BX£jAflit4 3 7b"?0bl^? 
t-3HDBfgT**#/?Si£n£ 1 7l/-AOHDit, HP 

*, ccm s DiS®<D7K 3 F^$fctiSE^'iR]Oili 

*h& ommd ^n-rn 2 u^h db^, d/ 

A£ftgg5 (HI 1) CRT3 6»C#*&2tt 

[0 2 3 7] 4*5, 02 5©5IS6©fl^f;:*5l/'>Tt>, fifl 

5%, zk¥#fa*5J;tfSifi#ft©v^nfco^Tt>, s 
'*B**7' HUX^>^«:St.&±cDjSfc , rS 4 Ph x 4 

PvBi?t©iSB, bp*, * a F#6ifc«ktf£iS>*i*i©i/ v ** 
fc-rsi^tc-rsctJb^rtgT-^t), c©*#, <to8? 

*SiS©i« V ^ H D Wm%m £ C t # Rlflg 1 4 « o 

[0 2 3 8] u±s sf»)iSLa***rr*B 

#frP>©, *©JJr!)igLS#©l** GSM) > *5£t/S 

[0 2 3 9] 4*3, **SSO«IB-Ptt, 

[0 2 4 0] Sfc, *Hai©}g|8T»«:, B#%C R T(C 
SjjVf Sidle Lfctf, *fg^tt, Wm*mik s rjX-7 

[0 2 4 1] *HSS©JgS8"P*i, fl/^ay 

[0 2 4 2] 

[5Sfl£©#j3l] JW±©to<, *9^QMMQ93SB43J: 

{a«teB**aue-rsci:fcj:t), £ 2 ©B«*«fejs* 

n5o ftot, 0IRHT, §?l©B&tf#r!3iILS***i 



46 

2 ©B&£«3 C fc arose 1 4 « o 
[0ffi©ffi*4^] 

[01] *«W*3ifflLfe-rUe^3>S»»©-*«i 

[02] *»w©Ba*B4W-rsfc«>©ia-pa6So 

[0 3] *56W©JSa*WWT*fci6©HT***o 

[0 4] 0 1 ©£#MlEfflS 4 OMi^^t^o v * 0 

10 [05] wmz^mfr^miiLvomz^'? h)i<D&mj5 

[0 6] H4©»«fiS«Jififfl^tU»l 5O*|j&0I*;g% 
f 0TS5 O 

[07] ffi»THUX*'0^i:7 , ^-feX«H*SiW'r 
i>fc46©0T'fel.o 

[0 8] 7 ?-fe XSEffl'x©®^-* 
^•T5fcii)©0-ea55o 

[0 9] H4©SI*aiEffl4©»^*BiWr*fcJ6©7 

20 [0 1 0] 0 1 ©M^«iEg|5 4 ©{ti©«f£#j;&^-r:/n 

[011] *«w*3Sfflbfcf L nfy3>s«a©fa© 

[012] 01 1 ©j$?{ifi^g|g|5 3 4 ©ffif&fflj^f 7 

[01 3] 01 2©<s«actij5tffl^^yaji 5©^^j 

[0 1 4] 01 ZGMMtMB&m* : eV1*i 5"\©»* 

30 [01 5] m*&amm* : ev»i 5tc sdb^is 

[016] 01 2©#««l!|jfiffl*-fcyffl5l 5j^6©» 

» m Lsaa^iaes-r s fc «>© 7 a * — h ■? & 3 . 

[0 17] 01 6©X-r-y7S 2 3©J8JJi©J:!>I¥«l& 
BiWT £> It 46© 7 n — * — h 7? & 5 o 

[018] s Dmm^HDmmz$if$.ir%wm$mi£ 

[0 1 9] ^■5X^-y7°*3cfca rj ?jfliJ^>y7 p ^-r0T^ 

§0 

40 [0 2 0] 0 1 8 0MROM2 0 7 £f5tS£ttTl/->3 

[0 2 1 ] 0 1 2 ©fi¥^flJiiffl * 'J ffi 1 5 ©#tfi£0)J 
^^•T0T-fe§ o 
[02 2] SDB«*«fi8-r**7"^x^hJb^»LT 

[02 3] SDBJR*<«#3i*nfc7^-feXiEH*^-r 

[02 4] 02 3©7^-feX|gffl©IBi§fii*>e.©, HD 



(25) 



»M¥ 11-16 4 2 6 4 



47 



48 



[0 2 5] 01 1 <D&&g&m&3 4 <Dm<D&&m*7* 

[026] cRTtca^a^nsi:*©**©^ 

[02 7] gfi7aft©f;r9£LS^£l&BJ§^3fci6<D0 
[ft#<Oi&BJ§] 

1 2 LPF, 3 

4 g&MlEgB, 5D/A^&g§, 
l l 7U- yep, I l A 

y, i i b a^^-u, 
ff, i 3 >^-x>s?tta», 

l 4 B 3>hD-5, 15, 1 5 A, 
fiE»JJfiffl^*Uf». 16 11LPF, 



A/DSS 
6 CRT, 

1 2 

14, 1 4 A, 

1 5 b mm 

1 7 71/ 



V, 3 4 
4 1 i 715 4 1 u 



2 1 

2 3 A, 



2 2 A. 2 2B 
2 3B **«J. 2 4 -^fiSt 

3 6 CRT, 4 1, 
**ri>x^hftJ««S. 4 2 
»#ii*75iT|B«8|5. 4 3 ■SR^Jttff. 145 

Planus, 146 agpT*- Attain 

R. 147 fjS^'y^t'J, ' 148 «»7*— 
***U, 14 9iXg]lg, 20 1 ?7X»S 
SB, 2 0 2 ^^X^^y^figlelK, 2 0 3 

x^maB, 204 3g£«a3% 205 

y^jjlBIS. 2 0 6 "ftHftfflalB. 2 0 7 fl(R 

rom, 211 nsieiaES. 212 ^x#s 
as 



[01] 



fa-* 




LPF 











T 
5 



CRT 



[06] 



ggN7lr-A ?gN+17Vr-A g-N+27WA £N-h47U-* 




r 



0 1 2 



15-" 



Pv-1 



Ph-1 

















































(Ij) 



























i 



PH(StPH) 



^KFP 1 1 - 1 6 4 2 6 4 



[03] 



(A) 



(B) 



11 







fft7l>-A 










m 




i4b 





T 




CH4] 



ft* 



—12 



3>hP-7 H 4 



CNT 

IN »lfel£*l!ltfll OUT 



'T- 
IS 



[05] 



16 


17 

? 






7W 


LPF 







[09] 



ity-jrt^^ I s2 
[S3 



1S9 



WM*T? 



S10 



Y 



[0 17] 




|affliH(iR»ain s32 
I gAg I s33 



-I 1 1 1— 1 I l_i I l l . 

-4 -3 -2 -1 0 +1 +2 +3 -M +5 g^-p.,^ 



(27) 



nmW- 1 1 - 1 6 4 2 6 4 



PL 







Ph J 




4Pv 


(i.j) i 









T 



[08] 

1 

2 
3 
4 
5 



2 V//////////// ///////// 



4Py 



Ph 



12 6] 



TIE 



11A 



1371/-* 




win* 





















1 0] 



--12 



T 



—13 
B 



14A 



22A 1 — 



23A 



15A 



23B 



JfHfeJKiQlSB 

? 

15B 



24 







16 
I 




17 


* 




mm 

LPF 




mm 



]2 7] 

N+17IHk 



4 



[Hi 1] 









LPF 








1 


J 


3 



34 



5 



CRT 



(B) 



ftfflW- 1 1 - 1 6 4 2 6 4 



1 2] 



J 



11B 



11A 



23 



/ 



22 



I 



E1H 



15 



42 



43 



4 )» 4 f 1 2 



/ 



[0 1 3] 




M 



15 



t9tt 



S16 r 

I ^^'jy-tzvh | S12 



1S14 



I »ga»?W-bv h p is 



[0 16] 



- — i 



S22 



(29) 



«PBB¥ 1 1 - 1 6 4 2 6 4 



im 1 5] 



im 1 9] 



t^if K SDH* 
xV x x x i 




X X X X X 
S&N+17U-A 



(C) 



X X X X X 
XXX XAX 
X X 
XXX 

J k 
&N+27 U-A 



X X/yX 



(D) 



X X X X X 

x x 

X X 
X X X X X 

&N+371 — A 



#\ y\ *\ 



(E) 



(G) 



(H) 



m 1 8] 



201 












■■■■ 














■■■■ 














■■■■ 














■ ■■ 




























m mm 






















.1 

















mmm 
















mmm 
















mmm 
















mmm 
















mmm 
















mwm. 
















mm 









®° 


X 


Xio 
0 


X 


» 


X 




X 




X 


X 


X 


X 


X 


X 


X 


X 


X 




X 




X 




X 




X 


v. 


X 


X 


X 


X 


X 


X 


X 


X 


X 


v 

0 


_x 


X12 

0 


X 


Y44 Y54 X32 

✓-0 X 0 


X 


v 


y~' 
*'x 


X 


X X 


X X 


X 


X 


X 


X03 
0 


X 


X-|3 

0 


X 




X 




X 


X43 
0 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 




X 


X24 


X 


X34 
® 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


® 


X 




X 


0 


X 


0 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


0 


X 


0 


X 




X 


0 


X 


0 


X 


X 


X 


X 


X 


X 


X 


X 


X 



0 



0 X 

X X 

0 x 

x" X 

0 x 



0x0 

XXX 

0 x 0 

xxx 
X 0 
X X 



0 



O—SDR* 
X---HDB3H 



12 4] 



202 


■P ! i 


207 










An flfc® 
ROM 






[SB 





1 

205 



mm 

— ? — 

206 



opoooooinsipoooooo 
O(boooir#6o©^6o6oc!) 
000*000^ 

QO$#QO^#90( 

<0 <£> O GK>Q-Q<f)< 

Ofoooi( 

O#OOO0OOC)O 



>Q »OQ 

OQOQOCpO0OQOCpO(pOQ 

• •it 

ft*-** hiV 



»HDHft(mtt) 



x y 
ON-4 : -1.25 +0.50 

• N-3:-0.75 +0.75 

• N-2:-0.50 +1.25 
©N-1 1-0.25 +0.26 

© n: 0 0 



r 



38^^204 



(30) 



*#P*W 1 1 -16 4 2 6 4 



[02 0] 



211 



212 









SB 









5 

146 



AD 

T 



147 



149- 



AO 

T 



148 




12 2] 




~T~7^ 7N - 



12 3] 




x y 
ON-4 : -1.25 +0.50 

• hl-3 : -0.75 +0.75 

• N-2 : -0.50 +1.25 
©N-1 : -0.25 +0.25 
O N: o o 



r 



(31) 



ftffl^ 11-16 4 2 6 4 



[02 5] 



7V-WW8B11 









m 







11B 



11A 



/ 



I 



42 



Japanese Publication number : 11-164264 A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] An image processing system characterized by having a receiving means to be 
the image processing system which generates the 2nd image from the 1st image, and to 
receive said 1st image, and an assumption means to generate said 2nd image by 
assuming a pixel in a location corresponding to a motion of said 1st image. 
[Claim 2] It is the image processing system according to claim 1 which is further 
equipped with a motion detection means to detect a motion of said 1st image, and is 
characterized by said assumption means generating said 2nd image by assuming a pixel 
in a location corresponding to a motion of said 1st image detected by said motion 
detection means. 

[Claim 3] Said 2nd image is an image processing system according to claim 1 
characterized by resolution being higher than said 1st image. 
[Claim 4] Said 2nd image is an image processing system according to claim 1 
characterized by there being more pixels than said 1st image. 

[Claim 5] Said assumption means is an image processing system according to claim 4 
characterized by generating said 2nd image with more vertical pixels than said 1st 
image by assuming a pixel in a location corresponding to a motion of said 1st image. 
[Claim 6] An image processing system according to claim 2 characterized by providing 
the following. It is an image storage means of more storage capacity than one screen of 
said 1st image by which detect said motion detection means in an unit finer than a pixel 
which constitutes the 1st image for a motion of said 1st image, and said assumption 
means memorizes said 1st image. A control means which controls read-out of a storage 
value of said image storage means while controlling the address when writing said 1st 
image in said image storage means based on a motion of the 1st image 
[Claim 7] Said control means is an image processing system according to claim 6 
characterized by reading a storage value of said image storage means as a pixel of said 
2nd image. 

[Claim 8] An image processing system according to claim 6 characterized by having 
further a scene change detection means to detect a scene change of said 1st image, and a 
clear means to clear a storage value of said image storage means when a scene change 
arises in said 1st image. 

[Claim 9] An image processing system given in either of the claims 1 or 6 characterized 
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by having further a filter means to filter said 2nd image. 

[Claim 10] An image processing system given in either of the claims 3 or 6 characterized 
by having further a filter means to filter said 2nd image, and an output means which 
output by making into the same number of pixels as said 1st image said 2nd image 
filtered by said filter means. 

[Claim ll] An image processing system according to claim 6 characterized by having 
further an address detection means to detect that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
means to generate a pixel of said 2nd image corresponding to the address of said image 
storage means detected by said address detection means. 

[Claim 12] Said address detection means is an image processing system according to 
claim 11 with which a flag showing that is characterized by having a flag storage means 
written in the corresponding address to memorize said flag when a pixel of said 1st 
image is written in the address of said image storage means. 

[Claim 13] Said generation means is an image processing system according to claim 11 
characterized by generating a pixel of said 2nd image corresponding to the address of 
said image storage means detected by said address detection means by interpolating 
using a pixel of said 1st image memorized by said image storage means. 
[Claim 14] An image processing system according to claim 11 characterized by 
providing the following. Said generation means is a class classification means to classify 
into a predetermined class a pixel of said 2nd image corresponding to the address of said 
image storage means detected by said address detection means according to a property 
of a pixel of said 1st image memorized by said image storage means. A prediction 
coefficient storage means by which a predetermined prediction coefficient is memorized 
for said every class Said prediction coefficient corresponding to a class of a pixel of said 
2nd image corresponding to the address of said image storage means detected by said 
address detection means An operation means to ask for a pixel of said 2nd image 
corresponding to the address of said image storage means detected by said address 
detection means by performing a predetermined operation using a pixel of said 1st 
image memorized by said image storage means 

[Claim 15] Said prediction coefficient is an image processing system according to claim 
14 characterized by asking by learning using said 2nd image for study. 
[Claim 16] By compounding two or more fields of said 2nd image corresponding to a field 
division means to divide said 1st image into two or more fields, and two or more fields of 
each of said 1st image It has further a synthetic means to generate said 2nd image. Said 
assumption means An image processing system according to claim 1 characterized by 
asking for two or more fields of said 2nd image corresponding to two or more fields of 
each of said 1st image by assuming a pixel in a location corresponding to a motion of 
said 1st image. 

[Claim 17] It is the image processing system according to claim 16 which is further 
equipped with a motion detection means to detect a motion of two or more fields of each 
of said 1st image, and is characterized by said assumption means asking for two or more 
fields of each of said 2nd image by assuming a pixel in a location corresponding to a 
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motion of two or more fields of each of said 1st image detected by said motion detection 
means. 

[Claim 18] Said 2nd image is an image processing system according to claim 16 
characterized by resolution being higher than said 1st image. 
[Claim 19] Said 2nd image is an image processing system according to claim 16 
characterized by there being more pixels than said 1st image. 

[Claim 20] Said assumption means is an image processing system according to claim 19 
characterized by asking for two or more fields of each of said 2nd image with more 
vertical pixels than two or more fields of each of said 1st image by assuming a pixel in a 
location corresponding to a motion of said 1st image. 

[Claim 21] An image processing system according to claim 17 characterized by 
providing the following. Said motion detection means are two or more image storage 
means of more storage capacity than a part for 1 of two or more fields of each of said 1st 
image screen to memorize a field of the plurality [ detect a motion of two or more fields 
of each of said 1st image in an unit finer than a pixel which constitutes the 1st image, 
and / means / said / assumption ] of said 1st image, respectively. A control means which 
controls read-out of a storage value of two or more of said image storage means while 
controlling the address when writing two or more fields of each of said 1st image in said 
each of two or more image storage means based on a motion of two or more fields of each 
of the 1st image 

[Claim 22] Said control means is an image processing system according to claim 21 
characterized by reading a storage value of two or more of said image storage means as 
a pixel which constitutes two or more fields of said 2nd image, respectively. 
[Claim 23] An image processing system according to claim 21 characterized by having 
further a scene change detection means to detect a scene change of said 1st image, and a 
clear means to clear a storage value of two or more of said image storage means when a 
scene change arises in said 1st image. 

[Claim 24] An image processing system given in either of the claims 16 or 23 
characterized by having further a filter means to filter said 2nd image. 
[Claim 25] An image processing system given in either of the claims 18 or 23 
characterized by having further a filter means to filter said 2nd image, and an output 
means which output by making into the same number of pixels as said 1st image said 
2nd image filtered by said filter means. 

[Claim 26] An image processing system according to claim 21 characterized by having 
further an address detection means to detect that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
means to generate a pixel of said 2nd image corresponding to the address of said image 
storage means detected by said address detection means. 

[Claim 27] Said address detection means is an image processing system according to 
claim 26 with which a flag showing that is characterized by having a flag storage means 
written in the corresponding address to memorize said flag when a pixel of said 1st 
image is written in the address of said image storage means. 

[Claim 28] Said generation means is an image processing system according to claim 26 
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characterized by generating a pixel of said 2nd image corresponding to the address of 
said image storage means detected by said address detection means by interpolating 
using a pixel of said 1st image memorized by said image storage means. 
[Claim 29] An image processing system according to claim 26 characterized by 
providing the following. Said generation means is a class classification means to classify 
into a predetermined class a pixel of said 2nd image corresponding to the address of said 
image storage means detected by said address detection means according to a property 
of a pixel of said 1st image memorized by said image storage means. A prediction 
coefficient storage means by which a predetermined prediction coefficient is memorized 
for said every class Said prediction coefficient corresponding to a class of a pixel of said 
2nd image corresponding to the address of said image storage means detected by said 
address detection means An operation means to ask for a pixel of said 2nd image 
corresponding to the address of said image storage means detected by said address 
detection means by performing a predetermined operation using a pixel of said 1st 
image memorized by said image storage means 

[Claim 30] Said prediction coefficient is an image processing system according to claim 
29 characterized by asking by learning using said 2nd image for study. 
[Claim 31] An image-processing method characterized by having a receiving step which 
is the image -processing method of an image processing system which generates the 2nd 
image from the 1st image, and receives said 1st image, and an assumption step which 
generates said 2nd image by assuming a pixel in a location corresponding to a motion of 
said 1st image. 

[Claim 32] An image-processing method according to claim 31 characterized by 
generating said 2nd image by having further a motion detection step which detects a 
motion of said 1st image, and assuming a pixel in said assumption step in a location 
corresponding to a motion of said 1st image detected at said motion detection step. 
[Claim 33] Said 2nd image is the image-processing method according to claim 31 
characterized by resolution being higher than said 1st image. 
[Claim 34] Said 2nd image is the image -processing method according to claim 31 
characterized by there being more pixels than said 1st image. 
[Claim 35] An image -processing method according to claim 34 characterized by 
generating said 2nd image with more vertical pixels than said 1st image in said 
assumption step by assuming a pixel in a location corresponding to a motion of said 1st 
image. 

[Claim 36] From one screen of said 1st image which memorizes said 1st image, said 
image processing system has an image storage means of many storage capacity, and 
sets it to said motion detection step. Detect a motion of said 1st image in an unit finer 
than a pixel which constitutes the 1st image, and it is set to said assumption step. An 
image-processing method according to claim 32 characterized by controlling read-out of 
a storage value of said image storage means while controlling the address when writing 
said 1st image in said image storage means based on a motion of the 1st image. 
[Claim 37] An image-processing method according to claim 36 characterized by reading 
a storage value of said image storage means as a pixel of said 2nd image in said 
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assumption step. 

[Claim 38] An image-processing method according to claim 36 characterized by having 
further a scene change detection step which detects a scene change of said 1st image, 
and a clear step which clears a storage value of said image storage means when a scene 
change arises in said 1st image. 

[Claim 39] An image-processing method given in either of the claims 31 or 36 
characterized by having further a filter step which filters said 2nd image. 
[Claim 40] An image-processing method given in either of the claims 33 or 36 
characterized by having further a filter step which filters said 2nd image, and an output 
step which output by making into the same number of pixels as said 1st image said 2nd 
image filtered in said filter step. 

[Claim 41] An image-processing method according to claim 36 characterized by having 
further an address detection step which detects that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
step which generates a pixel of said 2nd image corresponding to the address of said 
image storage means detected in said address detection step. 

[Claim 42] When a pixel of said 1st image is written in the address of said image storage 
means, said image processing system Have further a flag storage means written in the 
address with which a flag showing that corresponds to memorize said flag, and it is set 
to said address detection step. An image-processing method according to claim 41 
characterized by detecting the address of said image storage means by which a pixel of 
said 1st image is not memorized by referring to said flag storage means. 
[Claim 43] An image-processing method according to claim 41 characterized by 
generating a pixel of said 2nd image corresponding to the address of said image storage 
means detected at said address detection step in said generation step by interpolating 
using a pixel of said 1st image memorized by said image storage means. 
[Claim 44] For every predetermined class, said image processing system has further a 
prediction coefficient storage means by which a predetermined prediction coefficient is 
memorized, and sets it to said generation step. A pixel of said 2nd image corresponding 
to the address of said image storage means detected at said address detection step It 
responds to a property of a pixel of said 1st image memorized by said image storage 
means. Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means which classified into either of 
said predetermined classes, and was detected at said address detection step, An 
image-processing method according to claim 41 characterized by asking for a pixel of 
said 2nd image corresponding to the address of said image storage means detected at 
said address detection step by performing a predetermined operation using a pixel of 
said 1st image memorized by said image storage means. 

[Claim 45] Said prediction coefficient is the image-processing method according to claim 
44 characterized by asking by learning using said 2nd image for study. 
[Claim 46] By compounding two or more fields of said 2nd image corresponding to a field 
division step which divides said 1st image into two or more fields, and two or more fields 
of each of said 1st image Have further a synthetic step which generates said 2nd image, 
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and it is set to said assumption step. An image-processing method according to claim 31 
characterized by asking for two or more fields of said 2nd image corresponding to two or 
more fields of each of said 1st image by assuming a pixel in a location corresponding to a 
motion of said 1st image. 

[Claim 47] An image-processing method according to claim 46 characterized by asking 
for two or more fields of each of said 2nd image by having further a motion detection 
step which detects a motion of two or more fields of each of said 1st image, and 
assuming a pixel in said assumption step in a location corresponding to a motion of two 
or more fields of each of said 1st image detected at said motion detection step. 
[Claim 48] Said 2nd image is the image-processing method according to claim 46 
characterized by resolution being higher than said 1st image. 
[Claim 49] Said 2nd image is the image-processing method according to claim 46 
characterized by there being more pixels than said 1st image. 

[Claim 50] An image -processing method according to claim 49 characterized by asking 
for two or more fields of each of said 2nd image with more vertical pixels than two or 
more fields of each of said 1st image in said assumption step by assuming a pixel in a 
location corresponding to a motion of said 1st image. 

[Claim 51] From one screen of said 1st image which memorizes two or more fields of 
said 1st image, respectively, said image processing system has two or more image 
storage means of many storage capacity, and sets them to said motion detection step. 
Detect a motion of two or more fields of each of said 1st image in an unit finer than a 
pixel which constitutes the 1st image, and it is set to said assumption step. While 
controlling the address when writing two or more fields of each of said 1st image in said 
each of two or more image storage means based on a motion of two or more fields of each 
of the 1st image An image-processing method according to claim 47 characterized by 
controlling read-out of a storage value of two or more of said image storage means. 
[Claim 52] An image-processing method according to claim 51 characterized by reading 
a storage value of two or more of said image storage means in said assumption step as a 
pixel which constitutes two or more fields of said 2nd image, respectively. 
[Claim 53] An image-processing method according to claim 51 characterized by having 
further a scene change detection step which detects a scene change of said 1st image, 
and a clear step which clears a storage value of two or more of said image storage means 
when a scene change arises in said 1st image. 

[Claim 54] An image -processing method given in either of the claims 46 or 53 
characterized by having further a filter step which filters said 2nd image. 
[Claim 55] An image-processing method given in either of the claims 48 or 53 
characterized by having further a filter step which filters said 2nd image, and an output 
step which output by making into the same number of pixels as said 1st image said 2nd 
image filtered at said filter step. 

[Claim 56] An image -processing method according to claim 51 characterized by having 
further an address detection step which detects that a pixel of said 1st image is not 
remembered to be among the addresses of said image storage means, and a generation 
step which generates a pixel of said 2nd image corresponding to the address of said 
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image storage means detected at said address detection step. 

[Claim 57] When a pixel of said 1st image is written in the address of said image storage 
means, said image processing system Have further a flag storage means written in the 
address with which a flag showing that corresponds to memorize said flag, and it is set 
to said address detection step. An image -processing method according to claim 56 
characterized by detecting the address of said image storage means by which a pixel of 
said 1st image is not memorized by referring to said flag storage means. 
[Claim 58] An image-processing method according to claim 56 characterized by 
generating a pixel of said 2nd image corresponding to the address of said image storage 
means detected at said address detection step in said generation step by interpolating 
using a pixel of said 1st image memorized by said image storage means. 
[Claim 59] For every predetermined class, said image processing system has further a 
prediction coefficient storage means by which a predetermined prediction coefficient is 
memorized, and sets it to said generation step. A pixel of said 2nd image corresponding 
to the address of said image storage means detected at said address detection step It 
responds to a property of a pixel of said 1st image memorized by said image storage 
means. Said prediction coefficient corresponding to a class of a pixel of said 2nd image 
corresponding to the address of said image storage means which classified into either of 
said predetermined classes, and was detected at said address detection step, An 
image -processing method according to claim 56 characterized by asking for a pixel of 
said 2nd image corresponding to the address of said image storage means detected at 
said address detection step by performing a predetermined operation using a pixel of 
said 1st image memorized by said image storage means. 

[Claim 60] Said prediction coefficient is the image-processing method according to claim 
59 characterized by asking by learning using said 2nd image for study. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the 
image processing system and the image -processing method of reducing clinch distortion 
of the direction which intersects perpendicularly with the scanning line (clearance), or 
enabling it to generate the image of high resolution by making the number of pixels of 
an image increase about an image processing system and the image -processing method. 
[0002] 

[Description of the Prior Art] For example, as shown in drawing 26 , the image received 
with the television receiver, the image reproduced by VTR (Video Tape Racorder), the 
video CD (Compact Disc) player, and the DVD (Digital Versatile Disc) player are 
displayed on CRT (Cathode Ray Tube) etc., when a scan is repeated rightward from the 
left. 

[0003] That is, the beam corresponding to an image is irradiated, thereby, each point of 
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a phosphor screen shines to the phosphor screen of CRT, and an image is displayed on it. 
Therefore, the displayed image (display image) can be called set of such a point, i.e., a 
pixel. 
[0004] 

[Problem(s) to be Solved by the Invention] If a display image is caught with the set of a 
pixel as mentioned above, a display image can be considered to be the digital signal 
which sampled the original image in the location of a pixel. That is, the display image 
which photos natural scenery and is obtained, for example can consider the actual 
natural scenery as an analog signal to be the digital signal which sampled the location 
of a pixel as a sampling point. 

[0005] Therefore, in case the original image is sampled, when the so-called theorem 
(theorem that it is necessary to sample on the frequency of an analog signal twice [ more 
than ] the frequency of the highest from the digital signal which sampled the analog 
signal and was acquired in order to reproduce the original analog signal) of a sampling 
is not fulfilled, clinch distortion arises in a display image. 

[0006] As mentioned above, such [ conventionally ] a pre-filter was not applied to the 
perpendicular direction which is a direction which intersects perpendicularly with the 
scanning line although a pre-filter is horizontally applied often which is that direction of 
the scanning line, i.e., the direction, so that the theorem of a sampling may be fulfilled 
since a scan is repeated rightward from the left, but for this reason, the image had the 
technical problem which the clinch distortion of a perpendicular direction produces in 
the display image. 

[0007] Namely, for example, paying attention to a certain perpendicular direction of the 
Nth frame, as a continuous line shows to drawing 27 (A), the image of the origin in the 
perpendicular direction now Since the theorem of a sampling is not fulfilled when it has 
the signal component of frequency higher than one half of the frequency corresponding 
to one line (horizontal scanning period), clinch distortion arises. As a display image The 
original image cannot be obtained but the image corresponding to a signal as shown by 
the dotted line in this drawing (A) is obtained. 

[0008] And such clinch distortion does evil to the processing for an image quality 
improvement, and other signal processing at for example, Y/C separation, and noise 
rejection and a pan. 

[0009] Moreover, clinch distortion arises, if the pixel value in each pixel does not change 
even if a signal as shown in drawing 27 (A) as a continuous line turns into a signal as 
shown in this drawing (A) by the dotted line as mentioned above, resolution only 
worsens and a viewer does not sense so big sense of incongruity visual. However, about 
the image about the scenery that, for example, Thurs. by which the leaf grew 
luxuriantly is blown on the wind etc., by the N+lst frame, a signal as shown in drawing 
27 (A) as a continuous line changes at the Nth frame, as shown in this drawing (B). thus 
- if the signal which clinch distortion has produced changes - a display image - the 
so-called screen - admiration is sensed rustlingly and this makes a viewer sense big 
sense of incongruity 

[00 10] On the other hand, when a certain signal of one frame is observed, since the 
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signal already includes the clinch distortion of a perpendicular direction in drawing 27 
(A) as the dotted line showed, it is difficult a signal from the theorem of a sampling to 
reproduce the signal of the origin which contains a high frequency component only from 
the signal of one frame, and it is difficult to remove clinch distortion, applying a vertical 
pre-filter to the image which already has the clinch distortion of a perpendicular 
direction. 

[001 1] This invention is made in view of such a condition, from an image, enables it to 
generate the image containing the high-frequency component of the origin which is not 
contained in it with more many pixels, i.e., the image of high resolution, and, further 
thereby, enables clearance of clinch distortion for example, etc. 
[0012] 

[Means for Solving the Problem] An image processing system according to claim 1 is 
characterized by having an assumption means to generate the 2nd image by assuming a 
pixel in a location corresponding to a motion of the 1st image. 

[0013] An image -processing method according to claim 31 is characterized by having an 
assumption step which generates the 2nd image by assuming a pixel in a location 
corresponding to a motion of the 1st image. 

[0014] In an image processing system according to claim 1, an assumption means is 
made as [ generate / the 2nd image ] by assuming a pixel in a location corresponding to a 
motion of the 1st image. 

[0015] In an image -processing method according to claim 31, it is made as [ generate / 
the 2nd image ] by assuming a pixel in a location corresponding to a motion of the 1st 
image. 
[0016] 

[Embodiment of the Invention] Although the gestalt of operation of this invention is 
explained below, it is as follows, when the gestalt (however, an example) of operation [ / 
in the parenthesis after each means ] is added and the feature of this invention is 
described before that, in order to clarify response relation between each means of 
invention given in a claim, and the gestalt of the following operations. 
[001?] Namely, a receiving means for an image processing system according to claim 1 
to be an image processing system which generates the 2nd image from the 1st image, 
and to receive the 1st image (for example, tuner 1 shown in drawing 1 ), By assuming a 
pixel in the location corresponding to a motion of the 1st image, it is characterized by 
having assumption means (for example, the controller 14 shown in drawing 4 , the 
memory section 15 for resolution creation, etc.) to generate the 2nd image. 
[0018] An image processing system according to claim 2 is characterized by generating 
the 2nd image, when it has further motion detection means (for example, motion 
detecting element 12 shown in drawing 4 ) to detect a motion of the 1st image and an 
assumption means assumes a pixel in the location corresponding to a motion of the 1st 
image detected by the motion detection means. 

[0019] A motion detection means an image processing system according to claim 6 a 
motion of the 1st image More image storage means of storage capacity by which detect 
in an unit finer than the pixel which constitutes the 1st image, and an assumption 
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means memorizes the 1st image than one screen of the 1st image (for example, memory 
section 15 for resolution imagination shown in drawing 4 ), While controlling the 
address when writing the 1st image in an image storage means based on a motion of the 
1st image, it is characterized by having the control means (for example, controller 14 
shown in drawing 4 ) which control read-out of the storage value of an image storage 
means. 

[0020] An image processing system according to claim 8 is characterized by having 
further a scene change detection means to detect the scene change of the 1st image, and 
clear means (for example, controller 14 shown in drawing 4 ) to clear the storage value 
of an image storage means when a scene change arises in the 1st image (for example, 
scene change detecting element 13 shown in drawing 4 ). 

[0021] An image processing system according to claim 9 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 4 ) to filter the 2nd 
image. 

[0022] An image processing system according to claim 10 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 4 ) to filter the 2nd 
image, and the output means (for example, frame memory section 17 shown in drawing 
4 ) which output by making into the same number of pixels as the 1st image the 2nd 
image filtered by the filter means. 

[0023] An image processing system according to claim 11 The inside of the address of an 
image storage means, An address detection means to detect that the pixel of the 1st 
image is not remembered to be (for example, the write-in flag storage section 42, the 
pixel generation section 43, etc. which are shown in drawing 25 ), It is characterized by 
having further generation means (for example, pixel generation section 43 shown in 
drawing 25 ) to generate the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means. 

[0024] It is characterized by an image processing system according to claim 12 having 
flag storage means (for example, write-in flag storage section 42 shown in drawing 25 ) 
for an address detection means to be written in the address with which the flag showing 
that corresponds when the pixel of the 1st image is written in the address of an image 
storage means and to memorize a flag. 

[0025] An image processing system according to claim 14 the pixel of the 2nd image 
corresponding to the address of an image storage means by which the generation means 
was detected by the address detection means A class classification means to classify into 
a predetermined class according to the property of the pixel of the 1st image memorized 
by the image storage means (for example, class classification section 201 shown in 
drawing 18 ), A prediction coefficient storage means by which the predetermined 
prediction coefficient is memorized for every class (for example, coefficient ROM 207 
shown in drawing 18 ), By performing a predetermined operation using the prediction 
coefficient corresponding to the class of the pixel of the 2nd image corresponding to the 
address of the image storage means detected by the address detection means, and the 
pixel of the 1st image memorized by the image storage means It is characterized by 
having operation means (for example, prediction arithmetic circuit 206 shown in 
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drawing 18 ) to ask for the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means. 

[0026] A field division means by which an image processing system according to claim 
16 divides the 1st image into two or more fields (they are Switches 22A and 22B etc. to 
the field division section 21 list shown in drawing 10 ), By compounding two or more 
fields of the 2nd image corresponding to two or more fields of each of the 1st image 
When it has further synthetic means (for example, synthetic section 24 shown in 
drawing 10 ) to generate the 2nd image and an assumption means assumes a pixel in 
the location corresponding to a motion of the 1st image, it is characterized by asking for 
two or more fields of the 2nd image corresponding to two or more fields of each of the 1st 
image. 

[0027] An image processing system according to claim 17 is characterized by to ask for 
two or more fields of each of the 2nd image, when it has further motion detection means 
(for example, motion detecting element 12 shown in drawing 10 ) to detect a motion of 
two or more fields of each of the 1st image and an assumption means assumes a pixel in 
the location corresponding to a motion of two or more fields of each of the 1st image 
detected by the motion detection means. 

[0028] An image processing system according to claim 21a motion detection means a 
motion of two or more fields of each of the 1st image It detects in an unit finer than the 
pixel which constitutes the 1st image. An assumption means More image storage means 
of two or more of storage capacity to memorize two or more fields of the 1st image, 
respectively than one screen of the 1st image (for example, memory sections 15A and 
15B for resolution imagination shown in drawing 10 ), While controlling the address 
when writing two or more fields of each of the 1st image in two or more image storage 
means of each based on a motion of two or more fields of each of the 1st image It is 
characterized by having the control means (for example, controllers 14A and 14B shown 
in drawing 10 ) which control read-out of the storage value of two or more image storage 
means. 

[0029] An image processing system according to claim 23 is characterized by having 
further a scene change detection means to detect the scene change of the 1st image, and 
clear means (for example, controllers 14A and 14B shown in drawing 10 ) to clear the 
storage value of two or more image storage means when a scene change arises in the 1st 
image (for example, scene change detecting element 13 shown in drawing 10 ). 
[0030] An image processing system according to claim 24 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 10 ) to filter the 2nd 
image. 

[0031] An image processing system according to claim 25 is characterized by having 
further filter means (for example, vertical LPF16 shown in drawing 10 ) to filter the 2nd 
image, and the output means (for example, frame memory section 17 shown in drawing 
10 ) which output by making into the same number of pixels as the 1st image the 2nd 
image filtered by the filter means. 

[0032] An image processing system according to claim 26 The inside of the address of an 
image storage means, An address detection means to detect that the pixel of the 1st 
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image is not remembered to be (for example, the write-in flag storage section 42, the 
pixel generation section 43, etc. which are shown in drawing 12 ), It is characterized by 
having further generation means (for example, pixel generation section 43 shown in 
drawing 12 ) to generate the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means. 

[0033] An image processing system according to claim 27 is characterized by an address 
detection means having flag storage means (for example, write-in flag storage section 42 
shown in drawing 12 ) written in the address with which the flag with which that is 
expressed when the pixel of the 1st image is written in the address of** and an image 
storage means corresponds to memorize a flag. 

[0034] An image processing system according to claim 29 the pixel of the 2nd image 
corresponding to the address of an image storage means by which the generation means 
was detected by the address detection means A class classification means to classify into 
a predetermined class according to the property of the pixel of the 1st image memorized 
by the image storage means (for example, class classification section 201 shown in 
drawing 18 ), A prediction coefficient storage means by which the predetermined 
prediction coefficient is memorized for every class (for example, coefficient ROM 207 
shown in drawing 18 ), By performing a predetermined operation using the prediction 
coefficient corresponding to the class of the pixel of the 2nd image corresponding to the 
address of the image storage means detected by the address detection means, and the 
pixel of the 1st image memorized by the image storage means It is characterized by 
having operation means (for example, prediction arithmetic circuit 206 shown in 
drawing 18 ) to ask for the pixel of the 2nd image corresponding to the address of the 
image storage means detected by the address detection means. 

[0035] As for the image-processing method according to claim 36, an image processing 
system memorizes the 1st image. From one screen of the 1st image, have the image 
storage means (for example, memory section 15 for resolution imagination shown in 
drawing 4 ) of many storage capacity, and it sets to a motion detection step. Detect a 
motion of the 1st image in an unit finer than the pixel which constitutes the 1st image, 
and in an assumption step, while controlling the address when writing the 1st image in 
an image storage means based on a motion of the 1st image It is characterized by 
controlling read-out of the storage value of an image storage means. 
[0036] When the pixel of the 1st image is written in the address of an image storage 
means, an image processing system the image-processing method according to claim 42 
Have further flag storage means (for example, write-in flag storage section 42 shown in 
drawing 25 ) written in the address with which the flag showing that corresponds to 
memorize a flag, and they are set to an address detection step. By referring to a flag 
storage means, it is characterized by detecting the address of an image storage means 
by which the pixel of the 1st image is not memorized. 

[0037] For every predetermined class, an image processing system has further 
prediction coefficient storage means (for example, coefficient ROM 207 shown in 
drawing 18 ) by which the predetermined prediction coefficient is memorized, and sets 
the image-processing method according to claim 44 to a generation step. The pixel of the 
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2nd image corresponding to the address of the image storage means detected at the 
address detection step It classifies into either of the predetermined classes according to 
the property of the pixel of the 1st image memorized by the image storage means. By 
performing a predetermined operation using the prediction coefficient corresponding to 
the class of the pixel of the 2nd image corresponding to the address of the image storage 
means detected at the address detection step, and the pixel of the 1st image memorized 
by the image storage means It is characterized by asking for the pixel of the 2nd image 
corresponding to the address of the image storage means detected at the address 
detection step. 

[0038] As for the image-processing method according to claim 51, an image processing 
system memorizes two or more fields of the 1st image, respectively. From one screen of 
the 1st image, have two or more image storage means (for example, memory sections 
15A and 15B for resolution imagination shown in drawing 10 ) of many storage capacity, 
and it sets to a motion detection step. Detect a motion of two or more fields of each of the 
1st image in an unit finer than the pixel which constitutes the 1st image, and it is set to 
an assumption step. While controlling the address when writing two or more fields of 
each of the 1st image in two or more image storage means of each based on a motion of 
two or more fields of each of the 1st image, it is characterized by controlling read-out of 
the storage value of two or more image storage means. 

[0039] When the pixel of the 1st image is written in the address of an image storage 
means, an image processing system the image -processing method according to claim 57 
Have further flag storage means (for example, write-in flag storage section 42 shown in 
drawing 12 ) written in the address with which the flag showing that corresponds to 
memorize a flag, and they are set to an address detection step. By referring to a flag 
storage means, it is characterized by detecting the address of an image storage means 
by which the pixel of the 1st image is not memorized. 

[0040] For every predetermined class, an image processing system has further 
prediction coefficient storage means (for example, coefficient ROM 207 shown in 
drawing 18 ) by which the predetermined prediction coefficient is memorized, and sets 
the image-processing method according to claim 59 to a generation step. The pixel of the 
2nd image corresponding to the address of the image storage means detected at the 
address detection step It classifies into either of the predetermined classes according to 
the property of the pixel of the 1st image memorized by the image storage means. By 
performing a predetermined operation using the prediction coefficient corresponding to 
the class of the pixel of the 2nd image corresponding to the address of the image storage 
means detected at the address detection step, and the pixel of the 1st image memorized 
by the image storage means It is characterized by asking for the pixel of the 2nd image 
corresponding to the address of the image storage means detected at the address 
detection step. 

[0041] In addition, of course, this publication does not mean limiting to what described 
each means above. 

[0042] Drawing 1 shows the example of a configuration of the gestalt of 1 operation of 
the television receiver which applied this invention. 
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[0043] From the input signal received with the antenna which is not illustrated, a tuner 
1 detects the television broadcasting signal of a predetermined channel, gets over, and 
is made as [ output / to LPF (Low Pass Filter)2 ]. In case it samples with A/D converter 3 
of the latter part (A/D conversion), LPF2 is a p re-filter for fulfilling the theorem of a 
sampling, restricts the high-frequency component of the television broadcasting signal 
from a tuner 1, and is made as [ output / to A/D converter 3 1. By sampling the output of 
LPF2, A/D converter 3 changes the television broadcasting signal of an analog into a 
digital signal, and is made as [ output / to the distortion amendment section 4 ]. The 
distortion amendment section 4 removes clinch distortion of perpendicularly it 
mentioned above from the television broadcasting signal from A/D converter 3 
(reduction), and is made as [ output / to D/A converter 5 ]. By carrying out D/A 
conversion of the digital picture signal of the distortion amendment section 4, D/A 
converter 5 is made into an analog signal, and is made as [ output / to CRT6 ]. CRT6 is 
made as [ display / the image corresponding to the output of D/A converter 5 ]. 
[0044] Next, the actuation is explained. 

[0045] In a tuner 1, from the input signal received with the antenna, it detects, and the 
television broadcasting signal of a predetermined channel gets over, and is outputted to 
A/D converter 3 through LPF2. In A/D converter 3, A/D conversion of the television 
broadcasting signal supplied through LPF2 is carried out, and it is supplied to the 
distortion amendment section 4. 

[0046] Here, although not illustrated, between a tuner 1 and LPF2 or between the 
distortion amendment section 4 and D/A converter 5, are prepared by the circuit which 
performs the required image processing of for example, Y/C separation and others, and 
it is. In addition, with A/D converter 3, when it is the frequency of a subcarrier when the 
composite signal before Y/C separation is inputted, and the signal after Y/C separation 
is inputted there, a sampling is performed by 13.5 etc.MHz etc., respectively. 
[0047] If a digital picture signal is received from A/D converter 3, from the picture signal, 
the distortion amendment section 4 will remove the clinch distortion of a perpendicular 
direction (direction which intersects perpendicularly with a horizontal scanning line), 
and will output it to CRT6 through D/A converter 5. Thereby, an image without clinch 
distortion is displayed in CRT6. 

[0048] Next, although the details about clearance processing of the clinch distortion in 
the distortion amendment section 4 of drawing 1 are explained, the principle of the 
clearance (reduction) method of the clinch distortion is explained as preparation of the 
preceding paragraph story before that. 

[0049] The distortion amendment section 4 is the image (for example, about the image 
which photos scenery and is obtained, when the scenery is seen actually) of the origin 
which contains a high frequency component from an image including the clinch 
distortion of a perpendicular direction. By cutting a vertical high-frequency component, 
reproducing the image (or image near by that cause) which human being recognizes 
visually, and applying a vertical pre-filter to it It is made as [ remove / clinch distortion 
included in the image ] (the image which has not produced clinch distortion is 
generated). 
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[0050] Playback of the image of the origin from an image (suitably henceforth a 
distortion image) including the clinch distortion of a perpendicular direction is 
performed as follows. 

[0051] That is, paying attention to one train of a certain perpendicular direction, the 
image of the origin in there changes periodically on frequency higher than one half of 
the frequency corresponding to a horizontal scanning period as shown in this drawing 
as a continuous line, and suppose that it is expressed with the chopping sea from which 
the phase shifts perpendicularly with time amount so that it may be shown in now, for 
example, drawing 2 . 

[0052] In this case, if only the Nth certain frame is observed, a completely different 
distortion image from the original image to which the sampled value acquired by 
sampling the original image on the scanning line to drawing 2 (A) as a dotted line shows 
was connected will be obtained. 

[0053] Next, in the N+lst frame, if only the frame is observed, a completely different 
distortion image from the original image will be too obtained like the case where only 
the Nth frame is observed. 

[0054] However, since the phase of a distortion image has shifted perpendicularly with 
time amount as mentioned above, the distortion image obtained by the N+lst frame 
becomes what connected the sampled value acquired by sampling the original image in 
a different location from the case in the Nth frame. 

[0055] Therefore, if the sampling point (O mark shows drawing 2 ) of the sampled value 
in the Nth frame is moved to the location corresponding to change of the phase of the 
original image, i.e., a motion of a distortion image, and the sampled value in the 
sampling point after the migration and the sampled value in the N+lst frame are 
connected, the original image will be approached as a dotted line shows the wave in 
drawing 2 (B). 

[0056] By moving the sampling point of the sampled value in the past frame to the 
location corresponding to a motion of a distortion image, and connecting the sampled 
value in the sampling point after the migration, and the sampled value in the present 
frame similarly, hereafter, as shown in drawing 2 (C) thru/or drawing 2 (E), the original 
image is reproduced gradually. 

[0057] As mentioned above, the sampling point is moved to the location corresponding to 
a motion of a distortion image, and the original image can be reproduced by using the 
sampled value in the sampling point after the migration. That is, the vertical number of 
pixels increases, and the theorem of a sampling is filled with assuming a pixel in the 
location corresponding to a motion of a distortion image by this, consequently the 
original image comes to be obtained by it. 

[0058] This can also be considered as follows. That is, on the horizontal scanning line in 
the location of immobilization of each multiple frame which continues in time on the 
horizontal scanning line which a distortion image has in the location of immobilization 
in a screen when it can catch with what sampled the original image, therefore the 
original image is moving, as shown in drawing 2 , the signal of the location where the 
original images differ is sampled. Therefore, the original image will be obtained, if 
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between the horizontal scanning lines which are in the location of immobilization by 
collecting the signals (sampled value) of the location where such original images differ 
from the distortion image of the multiple frame which continues in time, and 
compounding them according to the motion is filled so to speak and the image of one 
frame is constituted. In addition, this can be called reflection to the space resolution of 
the resolution of the direction of time amount. 

[0059] As [ show / the distortion amendment section 4 / as mentioned above / to drawing 
3 (A) /, for example ] By assuming the pixel which constitutes the distortion image of the 
past frame in the location corresponding to the motion about each frame of the 
distortion image which continues in time As shown in this drawing (B), it is made as 
[ generate / an image without clinch distortion increased, the vertical the number of 
pixels, i.e., number of horizontal scanning lines, ]. 

[0060] In addition, in order to use the method of reproducing the original image from 
the above distortion images, a motion needs to be in a distortion image (the same is said 
of the original image [ Therefore ]). however - although resolution worsens as it 
mentioned above, when there was no motion in a distortion image - a screen — since 
admiration is not produced rustlingly, clinch distortion does not pose a problem so much 
visually. 

[0061] Furthermore, when a body from which the configuration changes is displayed as 
a distortion image, it is required for the speed v2 of a motion (migration) of the body 
itself to be quick enough to the speed vl from which the configuration changes (it to be 
vl«v2). However, generally this (it is vl«v2) is materialized in many cases. 
[0062] Next, drawing 4 shows the example of a configuration of the distortion 
amendment section 4 of drawing 1 . In addition, in order to simplify explanation, the 
distortion image which was obtained by photoing scenery etc. a pan and by carrying out 
a tilt in the video camera and with which a full screen carries out the same motion shall 
be inputted here. 

[0063] The frame memory section 11 is made as [ memorize / the continuous distortion 
image of two frames ]. That is, the frame memory section 11 has present frame memory 
11A and before frame memory 11B, and the present frame into which present frame 
memory 11A was inputted now is made as [ memorize / the before frame in front of / of 
the present frame / one (therefore, frame memorized by the present frame memory 11A 
until just before the present frame was supplied to present frame memory 11A) / before 
frame memory 11B /, respectively ]. 

[0064] The motion detecting element 12 detects the motion vector showing the motion to 
the before frame of the present frame with reference to the frame memory section 11, 
and is made as [ supply / a controller 14 ]. In addition, since that to which a full screen 
carries out the same motion as a distortion image is inputted here as mentioned above, 
it is made as [ detect / one motion vector ] about the full screen (one frame). Moreover, 
the motion detecting element 12 is made here as [ detect / in an unit finer than the pixel 
which constitutes a distortion image / a motion ] only about the component of the 
direction which clinch distortion has produced among the components which constitute 
a motion vector, i.e., a perpendicular direction. 
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[0065] Here, detection of the motion vector in an unit finer than a pixel can be 
performed as follows, for example. Namely, for example, the 8x8 pixels (horizontal x 
length) block of the present frame which is going to detect a motion vector The block of 
the same form in the same magnitude as (calling it a processing-object block suitably 
hereafter) It thinks to the position of a before frame and asks for the absolute value sum 
of the difference of the pixel values of the pixel in the corresponding location of the block 
(suitably henceforth a reference block) and processing-object block etc. first (suitably 
henceforth an error). 

[0066] Although the vector to the processing-object block from the location of the 
reference block which gives the minimum value among the errors which move a 
reference block to locations various in a pixel unit, and are acquired is made into a 
motion vector when detecting a motion vector per pixel Thus, after detecting a motion 
vector per pixel, for example, as shown in drawing 5 The response relation between an 
error and the location of a reference block is considered, and if it asks for the location 
(portion shown by x mark in drawing 5 ) of the reference block of the minimum value 
obtained when linear interpolation of the error is carried out in a straight line, the 
vector corresponding to the location will turn into a motion vector in an unit finer than a 
pixel. 

[0067] Return and the scene change detecting element 13 are made by drawing 4 as 
[ detect / the so-called scene change ] by referring to the frame memory section 11. That 
is, the scene change detecting element 13 calculates the minimum value of the error of 
each block which constitutes the present frame from a pixel unit mentioned above like 
the case where a motion vector is detected, for example, when the total about the block 
which constitutes the present frame of the minimum value of the error is beyond a 
predetermined threshold, judges with it having applied to the present frame from the 
before frame, and there having been a scene change, and is made as [ output / to a 
controller 14 / that ]. 

[0068] The controller 14 is made as [ control / based on the motion vector from the 
motion detecting element 12 / the write-in address and the read-out address in the 
memory section 15 for resolution creation ]. Moreover, the controller 14 is made also as 
[ clear / to predetermined initial value / the storage value ] while resetting the write-in 
address and the read-out address in the memory section 15 for resolution creation, 
when the purport which is a scene change is received from the scene change detecting 
element 13. 

[0069] The memory section 15 for resolution creation consists of memory which has 
more storage capacity than one frame of a distortion image, under control of a controller 
14, reads the image data which memorized and memorized the image data of the 
present frame memorized by present frame memory 11A of the frame memory section 
11, and is made as [ output / to vertical LPF16 ]. 

[0070] That is, the memory section 15 for resolution creation is made as [ memorize / the 
image data about the pixel of PV individual / horizontally (the direction of a horizontal 
scanning line) the image data about the pixel of PH' individual can be memorized, and / 
perpendicularly /, respectively ], as shown in drawing 6 . When the number of pixels of 
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horizontally a distortion image is constituted, or a perpendicular direction is set to PH 
or PV, respectively, in addition, here They are PH'>=PH and PV>=4PV. For example, 
therefore, the memory section 15 for resolution creation It is made as [ memorize / the 
pixel of 4 times or more of the vertical number of pixels which constitutes a distortion 
image for the pixel more than the horizontally same number as the horizontal number 
of pixels which constitutes a distortion image perpendicularly /, respectively ]. 
[0071] Here, the absolute address and a relative address are defined about the address 
of the memory section 15 for resolution creation. The absolute address makes the 
storage region on the leftmost of the memory section 15 for resolution creation a zero (0 
0), the horizontal or the perpendicular direction is sequentially given to it as x or the 
yaxis, respectively, therefore it is the i+lst from the left, and the j+lst absolute 
addresses have become (i, j) from the top. 

[0072] On the other hand, as a relative address is shown in drawing 7 , the absolute 
address which the relative address pointer has pointed out is made into a zero, it is the 
i+lst from the left of a relative address pointer, and the j+lst relative addresses are 
expressed as (i, j) from a top. 

[0073] The relative address pointer is made as [ control / by the controller 14 ], and the 
writing of the image data to the memory section 15 for resolution creation and read-out 
of the image data from there are made as [ carry / for the range of a PHx4PV pixel 
(portion shown by the dotted line in this drawing) (suitably henceforth an access 
range) ], for example, it makes a relative address pointer into the point of most the 
upper left. 

[0074] As mentioned above, the writing of the image data to the memory section 15 for 
resolution creation is performed for an access range, and the magnitude of an access 
range serves as the range of a PHx4PV pixel here. Therefore, although only the writing 
of the pixel of the same number as the horizontal number of pixels which constitutes a 
distortion image horizontally in an access range is made in this case, perpendicularly, a 
4 times as many pixel as the vertical number of pixels which constitutes a distortion 
image can be written in. It did as [ explained / drawing 2 or drawing 3 ] in this way for 
generating an image without clinch distortion which the vertical number of pixels (the 
number of horizontal scanning lines) increased (creation) by assuming the pixel in the 
location corresponding to the motion about each frame of a distortion image. 
[0075] That is, although the writing of the distortion image of one frame to an access 
range is horizontally performed one by one from the address which a relative address 
pointer points out as a slash is attached and shown in drawing 8 , perpendicularly, it is 
performed every three lines from the address which a relative address pointer points 
out. Therefore, a motion of the perpendicular direction for 1 pixel in a distortion image 
will be equivalent to 4 pixels in an access range, consequently can assume a pixel by 1/4 
pixel in the location corresponding to a motion of the perpendicular direction of an unit 
in a distortion image. That is, if it observes only perpendicularly, a motion of a 
distortion image will be followed, and it is an unit (here) finer than 1 pixel about an 
access range. If it can be made to move in one fourth of the units of the distance between 
the pixels which constitute a distortion image and a distortion image is written in such 
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an access range every three lines The image with which between horizontal scanning 
lines is filled with and vertical resolution became 4 times as drawing 2 and drawing 3 
explained (since the image with which resolution was created so to speak is obtained in 
this way) That is [ it is calling the memory section 15 the memory section for resolution 
creation ], the image with which the number of vertical sampling points increased 4 
times will be obtained as an original image. 

[0076] The image data which the vertical number of pixels by which was memorized by 
drawing 4 at return and the memory section 15 for resolution creation, and reading 
appearance was again carried out from the access range increased is made as [ supply / 
vertical LPF16 ]. To the image data from the memory section 15 for resolution creation, 
by applying LPF perpendicularly, vertical LPF16 is restricted so that clinch distortion 
may not produce the highest frequency component, even if the number of vertical 
sampling points is set to one fourth, and it is made as [ supply / the frame memory 
section 17 ]. the frame memory section 17 be make as [ output / the image which consist 
of a line of the same number as the number of lines which constitute the distortion 
image of one frame / constitute and ] by read the image data which stored temporarily 
and memorized the image data to which the vertical highest frequency which have the 
same storage capacity for example , as an access range , and be supply from vertical 
LPF be restricted to for example , every 3 line ( 3 horizontal scanning lines ) . 
[0077] Next, actuation of the distortion amendment section 4 of drawing 4 is explained 
with reference to the flow chart of drawing 9 . 

[0078] A distortion image is supplied to the frame memory section 11, and is memorized 
by present frame memory 11A. And if the distortion image of the following frame is 
supplied, the distortion image with which it was memorized by present frame memory 
11A until now while the distortion image was memorized by present frame memory 11A 
as the present frame will be supplied to before frame memory 1 IB as a before frame, 
and will be memorized. Hereafter, the same processing is repeated in the frame memory 
section 11. 

[0079] In present frame memory 11A of the frame memory section 11, if the first frame 
is memorized, by the scene change detecting element 13, what the first frame was 
memorized for by present frame memory 11A will be detected the same with detecting a 
scene change, and the purport that there was a scene change will be told to a controller 
14. 

[0080] Although the absolute value sum of both difference becomes large and a scene 
change is detected as mentioned above by it by the scene change detecting element 13 
here since image data is not memorized yet by before frame memory 11B when the first 
frame is memorized by present frame memory 11A Here, since it is not necessary to 
distinguish whether the frame of a scene change or the beginning was memorized by 
present frame memory 11 A, it is satisfactory. 

[0081] A controller 14 will reset the memory section 15 for resolution creation in step SI, 
if a scene change (however, it mentioned above actually like not a scene change but 
storage of the frame of the beginning to present frame memory 11A) is received from the 
scene change detecting element 13. That is, a relative address pointer is moved to the 
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zero (0 0) of the absolute address, and all the storage values of the memory section 15 
for resolution creation are further cleared to predetermined initial value. 
[0082] And it progresses to step S2, and the distortion image memorized by present 
frame memory 11A is supplied to the memory section 15 for resolution creation, and is 
memorized. As mentioned above, the writing of this distortion image is performed to 
access within the limits, and, perpendicularly, is performed every (every 3 pixels) 4 
pixels. In addition, address control when writing a distortion image in the memory 
section 15 for resolution creation is performed by the controller 14. 

[0083] Then, it progresses to step S3 and interpolation of the storage region where the 
writing of a distortion image is not performed to access within the limits is performed. 
That is, perpendicularly, as mentioned above, since the writing of the distortion image 
to access within the limits in step S2 is performed every 4 pixels, it becomes that in 
which the crevice opened so to speak by having read it as it was. So, at step S3, 
interpolation of the storage region where the writing of a distortion image is not 
performed to access within the limits is performed. Since only the writing of the portion 
(line) which attaches and shows a slash to drawing 8 is performed after termination of 
step S2, specifically at step S3, the portion into which the writing was performed is 
copied to three lines under it, for example. 

[0084] After interpolation is completed, it progresses to step S4, and reading 
appearance of the image data of access within the limits is carried out, and it is 
outputted through vertical LPF16 and the frame memory section 17. In addition, 
address control when reading the image data of access within the limits is also 
performed by the controller 14. Moreover, unlike the time of writing, read-out of the 
image data from access within the limits is performed for every line, without opening a 
crevice. 

[0085] Then, if the following frame is supplied to the frame memory section 11, in the 
scene change detecting element 13, it will be judged in step S5 whether there was any 
scene change. In step S5, when judged with there having been a scene change, return 
and the same processing as the case where it mentions above are performed to step SI. 
[0086] On the other hand, when judged with there having been no scene change in step 
S5, it progresses to step S6 and a motion vector is detected in the motion detecting 
element 12. In addition, perpendicularly, as it mentioned above, a motion vector is 
detected in an unit shorter than the gap of one line here. The motion vector detected by 
the motion detecting element 12 is supplied to a controller 14. If a controller 14 receives 
a motion vector, only the part corresponding to the motion vector will move a relative 
address pointer. 

[0087] Here, although only the number of pixels as a component with a horizontally 
horizontal motion vector with the same relative address pointer is moved, 
perpendicularly, only the same number of pixels as what rounded off the value which 
doubled the component of the perpendicular direction of a motion vector four, for 
example is moved. This is because an access range has the storage capacity 
corresponding to an image 4 times the number of pixels of distortion perpendicularly as 
mentioned above. 
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[0088] After migration of a relative address pointer, it progresses to step S8 and the 
distortion image (image with which the motion vector was detected at step S6) 
memorized by present frame memory 11A is supplied to the memory section 15 for 
resolution creation. And like the case in step S2, the distortion image is written in 
access within the limits every four lines, and progresses to step S9. In step S9, like the 
case in step S4, reading appearance of the image data of access within the limits is 
carried out, and it is outputted through vertical LPF16 and the frame memory section 
17. 

[0089] Then, it progresses to step S10 and it is judged whether supply of the image to 
whether the distortion image was completed and the frame memory section 11 was lost. 
In step S10, when judged with the distortion image not being completed (i.e., when the 
.following frame is further supplied to the frame memory section 11), step S5 thru/or 
processing of S10 are repeated until it is judged with step S5 having had a scene change 
at return and step S5 or is judged with the distortion image having been completed at 
step S10. Moreover, in step S10, when judged with the distortion image having been 
completed, processing is ended. 

[0090] By repeating step S5 thru/or processing of S10, as drawing 2 and drawling 3 
explained, a pixel is assumed in the location corresponding to the motion between the 
horizontal scanning lines of a distortion image (the 1st image), and, thereby, the 
original image (the 2nd image) is reproduced at access within the limits. Namely, now, 
supposing the highest frequency of the perpendicularly it is contained in the original 
image is 1/2 or less [ of the frequency corresponding to one fourth of the horizontal 
scanning periods of a distortion image ] By repeating step S5 thru/or processing of S10 
several times, the image without the clinch distortion of a perpendicular direction 
perpendicularly sufficient sampling point (pixel) (sampling point required to satisfy the 
theorem of a sampling) was assumed to be is formed in access within the limits. 
[0091] Therefore, it becomes possible by being made to perform processing for Y/C 
separation, and noise rejection and an image quality improvement, and other signal 
processing to an image without such clinch distortion to prevent the evil produced 
conventionally. 

[0092] Moreover, if CRT6 is the thing of high resolution which has a 4 times as many 
horizontal scanning line as a distortion image, it will become possible to display the 
image of high resolution without the clinch distortion of a perpendicular direction by 
supplying the storage value of access within the limits in the memory section 15 for 
resolution creation to CRT6 as it is. 

[0093] In addition, in order to display the image which has the same resolution as a 
distortion image here by minding vertical LPF16 and the frame memory section 17 for 
the output of the memory section 15 for resolution creation, resolution does not improve, 
but since it is band-limited by vertical LPF16, there is nothing of a screen which was 
mentioned above that admiration produces rustlingly, and it can prevent making a 
viewer sense big sense of incongruity. 

[0094] Moreover, when the highest frequency of the perpendicularly it is contained in 
the original image is higher than one half of the frequency corresponding to one fourth 
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of the horizontal scanning periods of a distortion image, even if it repeats step S5 
thru/or processing of S10 how many times, the image which the theorem of a sampling 
is not fulfilled and does not have the clinch distortion of a perpendicular direction is not 
obtained, however, the evil on signal processing which the vertical number of pixels 
could obtain the image which reduced the clinch distortion of a perpendicular direction 
since it increased, therefore had been conventionally produced even if it was this case 
and a screen - admiration etc. can be reduced rustlingly. 

[0095] Next, drawing 10 shows other examples of a configuration of the distortion 
amendment section 4 of drawling 1 . In addition, about the case in drawing 4 , and the 
corresponding portion, the same sign is attached among drawing, and, below, the 
explanation is omitted suitably. That is, this distortion amendment section 4 is 
constituted like the case [ while the synthetic section 24 is newly formed in the field 
division section 21, Switches 22A and 22B, Memory 23A and 23B, and a list, replace 
with a controller 14 or the memory section 15 for resolution creation, and Controllers 
14A and 14B or the memory sections 15A and 15B for resolution creation are formed 
respectively, and also ] in drawing 4 , and the basic target. 

[0096] Moreover, in drawing 4 , although the distortion image with which a full screen 
carries out the same motion shall be inputted, the distortion images (for example, thing 
to which the aircraft used as a foreground is flying the empty used as a background) 
which consist of two fields, the 1st as two or more fields where one frame carries out a 
different motion, and the 2nd, shall be inputted here. 

[0097] Thus, since the distortion image which consists of two fields, the 1st and the 2nd, 
is inputted, in the field division section 21, a distortion image is divided into the two 
fields, the 1st and the 2nd, here based on the output of the motion detecting element 12. 
[0098] That is, although made as [ detect / in drawling 4 / one motion vector about a full 
screen ], the motion detecting element 12 detects a motion vector in the block unit which 
divided the distortion image into the block of 8x8 pixels, 16x16 etc. pixels, etc., and is 
made here as [ output / to the field division section 21 / the motion vector of the block 
unit ] . 

[0099] the field division section 21 - the difference of the motion vector from the motion 
detecting element 12, and the pixel values of the adjoining pixel it is performing 
processing for field division using others, and performing required processing of 
smoothing and others further, and the 1st and the 2nd field which constitute a 
distortion image are recognized (carrying out field division), and Switches 22A and 22B 
are controlled corresponding to the recognition result. That is, for example, while 
turning ON switch 22A, switch 22B is turned OFF and, thereby, memory 23A is made to 
supply and memorize the pixel value of the pixel which constitutes the 1st field to the 
timing to which reading appearance of the pixel value of the pixel which constitutes the 
1st field from the frame memory section 11 is carried out. Moreover, while turning OFF 
switch 22A, switch 22B is turned ON and, thereby, memory 23B is made to supply and 
memorize the pixel value of the pixel which constitutes the 2nd field to the reverse to 
the timing to which reading appearance of the pixel value of the pixel which constitutes 
the 2nd field from the frame memory section 11 is carried out. 
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[0100] Field division of the distortion image is carried out to the 1st and the 2nd field as 
mentioned above, and Memory 23A and 23B memorizes, respectively. 
[0101] Moreover, the field division section 21 asks for one motion vector representing 
the 1st or 2nd field based on the motion vector of the block included to the 1st or 2nd 
field, for example, and outputs it to Controllers 14A or 14B, respectively. Controller 14A 
and memory section 15A for resolution creation, and controller 14B and memory section 
15B for resolution creation Although all correspond to the controller 14 of drawing 4 , 
and the memory section 15 for resolution creation and a controller 14 and the memory 
section 15 for resolution creation were made as [ process / for one frame of the whole ] 
Controller 14A and memory section 15for resolution creation A or controller 14B, and 
memory section 15B for resolution creation are made as [ process / for the 1st or 2nd 
field memorized by Memory 23A or 23B /, respectively ]. 

[0102] therefore - here - the memory sections 15A or 15B for resolution creation — a 
pixel is assumed in the location between the horizontal scanning lines of the 1st or 2nd 
field, and, thereby, the original image is reproduced about each 1st or 2nd field at each 
access within the limits (creation). 

[0103] In addition, Controllers 14A or 14B are made like the case in a controller 14 as 
[ reset / the memory sections 15A or 15B for resolution creation /, respectively ], if the 
purport which is a scene change is received from the scene change detecting element 13. 
[0104] the memory sections ISA or 15B for resolution creation - each of 1st or 2nd field 
where the pixel was assumed in the location between the horizontal scanning lines 
memorized at each access within the limits is supplied to the synthetic section 24, and is 
compounded there. The image of high resolution without the clinch distortion of a 
perpendicular direction which consists of the 1st and the 2nd field is formed by this, and 
this image is outputted through vertical LPF16 and the frame memory section 17. 
[0105] As mentioned above, even if it is the distortion image which consists of two fields, 
the 1st and the 2nd, an image without the clinch distortion of a perpendicular direction 
. (it decreased) can be obtained by processing for every field. 
[0106] In addition, what is necessary is to process each of the three or more fields, and 
just to make it a distortion image consist of two fields in an above-mentioned case, but 
compound, in being what a distortion image becomes from three or more fields. 
[0107] Furthermore, in the above-mentioned case, the clinch distortion of a 
perpendicular direction was removed, but when a horizontal clinch distortion is 
included in an image, it is possible to remove the clinch distortion similarly. That is, it is 
possible to remove a horizontal clinch distortion which this produces horizontally, for 
example when the limit of a frequency band is not performed like the case where it 
mentions above. 

[0108] Moreover, in the above-mentioned case, the pixel 4 times the number of the 
number of pixels of a distortion image (the number of horizontal scanning lines) was 
assumed perpendicularly, but the number of pixels to assume is not limited to this. 
[0109] Furthermore, although an access range may be protruded from the storage 
region of the memory section 15 for resolution creation depending on the location of a 
relative address pointer shown in drawing 7 , in such a case, the flash portion is secured 
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in a location when the storage region in the storage region of the memory section 15 for 
resolution creation assumes that repeat existence is recognized on the outskirts. That is, 
the location is secured in the storage region of the memory section 15 for resolution 
creation where the absolute address is expressed with (mod (X, PH'), mod (Y, PV')) when 
X>=PH f and the location where the absolute address is expressed with (X, Y) come to be 
now included in an access range as Y>=PV\ However, mod (a, b) expresses the 
remainder when doing the division of the a by b. 

[01 10] Moreover, although a motion of a distortion image is detected in an unit finer 
than the pixel which constitutes that distortion image in an above-mentioned case and 
the image of the origin which does not have clinch distortion was restored by assuming 
a pixel in the location corresponding to that motion, for example, this reload can also be 
carried out as follows. That is, both relation can be expressed with a degree type, if a 
distortion image is expressed as P' while expressing now the image of the origin which 
does not have clinch distortion as P. 
[0111] P'=f(P) 

However, fO expresses the function which carries out the subsample of the image in a 
parenthesis. 

[0112] In this case, if the inverse function of fO is expressed as gO, formula P=g (P f ) will 
be realized; 

[0113] Therefore, theoretically, even if it does not detect a motion of a distortion image, 
the reload to the original image P of distortion image P' can be performed, if function gO 
is known. 

[0114] As mentioned above, this invention namely, the signal (sampled value) of the 
location where the original images P differ Since it collects from distortion image P' of 
the multiple frame which continues in time, between the horizontal scanning lines in 
the location of immobilization is filled and the original image P is constituted, function 
gO For example, while using the original image P as educator data, distortion image P' 
of the multiple frame which continues in time obtained by carrying out the subsample of 
the image P of the origin of it is used as study data. Asking is possible and the reload of 
the original image P can also be made to be carried out by learning by function gO for 
which carried out in this way and it asked. 

[0115] Next, the thing made to increase the number of pixels of the image to the location 
corresponding to a motion of an image by assuming a pixel as drawing 2 explained The 
image of other, for example, a standard, resolution [ clearance / of clinch distortion ], or 
a low resolution It can apply, when changing (it is hereafter called SD (Standard 
Definition) image suitably) into the image (suitably henceforth HD (High Definition) 
image) of high resolution and expanding an image. 

[0116] Then, drawing 11 shows the example of a configuration of the gestalt of 1 
operation of the television receiver which changes and displays the television 
broadcasting signal of SD image on HD image. In addition, about the case in drawing 1 , 
and the corresponding portion, the same sign is attached among drawing. That is, 
replace with the distortion amendment section 4 or CRT6, and the resolution converter 
34 or CRT36 is formed, respectively, and also the television receiver of drawing 11 is 
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constituted like the television receiver and basic target of drawing 1 . 
[0117] The resolution converter 34 changes SD image from A/D converter 3 into HD 
image, and is made as [ supply / D/A converter 5 ]. CRT36 is CRT of the high resolution 
corresponding to HD image, and is made as [ display / from the resolution converter 34 / 
HD image supplied through D/A converter 5 ]. 

[0118] Drawing 12 shows the example of a configuration of the resolution converter 34 
of drawing 11 . In addition, about the case in drawing 4 or the distortion amendment 
section 4 of drawing 10 , and the corresponding portion, the same sign is attached 
among drawing. 

[0119] That is, in the resolution converter 34, the M high resolution object generation 
sections 411 corresponding to controller 14A in drawing 10 , memory section 15for 
resolution creation A, switch 22A and memory 23A, controller 14B, memory section 
15for resolution creation B, switch 22B, and memory 23B thru/or 41M are prepared. 
41m of however, high resolution object generation sections - (-- m= - 1, 2, M) — 
Controller 14A in drawing 10 , memory section 15for resolution creation A, Switch 22A 
and memory 23A, controller 14B, memory section 15for resolution creation B, It has the 
write-in flag storage section 42 and the pixel generation section 43 other than the 
controller 14 corresponding to switch 22B and memory 23B, the memory section 15 for 
resolution creation, a switch 22, and memory 23. 

[0120] The write-in flag storage section 42 is made as [ memorize / the write-in flag of 
the same number as the number of pixels which the memory section 15 for resolution 
creation memorizes ]. The write-in flag is made as [ reset / by 0 ], when it is a 1-bit flag 
showing whether the pixel of SD image is memorized, for example, it is set to 1 by the 
address with which the memory section 15 for resolution creation corresponds here 
when memorizing, and not memorizing to it. This write-in flag is made as [ reset / set/] 
by the controller 14. In addition, since the storage value in the address is initial value 
when the pixel of SD image is not memorized to a certain address of the memory section 
15 for resolution creation, it can also be said that a write-in flag is a flag with which the 
storage value of the memory section 15 for resolution creation expresses whether it is 
initial value. 

[0121] When the storage value by which reading appearance was carried out from the 
memory section 15 for resolution creation with reference to the write-in flag storage 
section 42 judges whether it is initial value and is initial value, the pixel generation 
section 43 It is made as [ generate / storage values 14 other than initial value of the 
memory section 15 for resolution creation, i.e., a controller, / the pixel of HD image 
corresponding to the address of the storage value / using the pixel of SD image in which 
it was written by the memory section 15 for resolution creation ]. 

[0122] In addition, if the number of pixels of horizontally SD image is constituted, or a 
perpendicular direction is set to PH or PV here, respectively, for example as shown in 
drawing 13 Number PHof pixels' of horizontal [ which can memorize the memory section 
15 for resolution creation ], and a perpendicular direction, and PV It is PH*>=2PH and 
PV>=2PV, therefore the memory section 15 for resolution creation is made as 
[ memorize / horizontal and a twice / more than / as many pixel as the number of pixels 
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which constitutes SD image about vertical all ]. Moreover, as shown in drawing 13 , let 
the access range be the range of the 2PHx2PV pixel which makes a relative address 
pointer the point of most the upper left. 

[0123] Furthermore, in the motion detecting element 12, it is made as [ detect / in the 
unit horizontally finer than the pixel of SD image about which direction of vertical / a 
motion]. 

[0124] Here, since each of high resolution object generation sections 411 thru/or 41M is 
constituted similarly, below, they explains only the high resolution object generation 
section 411 of them. 

[0125] the resolution converter 34 constituted as mentioned above - SD image from A/D 
converter 3 - the - the resolution (pixel number) of horizontal or a perpendicular 
direction - for example, it is changed by HD image doubled, respectively. 
[0126] That is, to the frame memory section 11, from A/D converter 3 ( drawing: 11 ), SD 
image is supplied, and as SD image from A/D converter 3 mentioned above, sequential 
storage is carried out there. 

[0127] And in the motion detecting element 12, a horizontal direction and a 
perpendicular direction are detected in an unit with the motion vector of SD image 
memorized by the frame memory section 11 finer than the pixel of the SD image, and 
are supplied to the field division section 21. 

[0128] the field division section 21 " the difference of the motion vector from the motion 
detecting element 12, and the pixel values of the adjoining pixel - it is performing 
processing for field division using others, and performing required processing of 
smoothing and others further, and field division of the SD image is carried out to the 
field of some objects which constitute it, and a switch 22 is controlled corresponding to 
the field division result. Namely, while the pixel value of the pixel (pixel of SD image 
(suitably henceforth SD pixel)) which constitutes the field of a predetermined object 
turns ON a switch 22 from the frame memory section 11 for example, to the timing by 
which reading appearance is carried out All the switches that other high resolution 
object generation sections 412 thru/or 41M build in are turned OFF, and, thereby, 
memory 23 is made to supply and memorize SD pixel (pixel value) which constitutes the 
field of a predetermined object. 

[0129] Moreover, the field division section 21 asks for one motion vector representing 
the field of the object which made memory 23 memorize SD pixel based on the motion 
vector of the block included to the field, and outputs it to a controller 14. A controller 14 
moves the relative address pointer in the memory section 15 for resolution creation 
according to the motion vector from the field division section 21, and the access range 
which makes the relative address pointer after the migration the top-most vertices of 
most the upper left is made to memorize SD pixel memorized by memory 23. 
Furthermore, a controller 14 sets to 1 the thing corresponding to the address of the 
memory section 15 for resolution creation which wrote in SD pixel among the write-in 
flags memorized by the write-in flag storage section 42. In addition, the writing of SD 
pixel to an access range being level here and a perpendicular direction are performed 
alternately (every 2 pixels). 
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[0130] Therefore, also horizontally, a pixel is assumed in addition to a perpendicular 
direction, and, thereby, horizontal and HD image which doubled each vertical number 
of pixels of SD image are reproduced here at access within the limits of the memory 
section 15 for resolution creation (creation). 

[0131] in addition, a controller 14 will reset the memory section 15 for resolution 
creation, if the purport which is a scene change is received from the scene change 
detecting element 13 (clear), and also it resets the write-in flag storage section 42 " it is 
made like (all write-in flags are reset to 0). 

[0132] Reading appearance of all the storage values of access within the limits of the 
memory section 15 for resolution creation is carried out under control of a controller 14 
as a pixel (suitably henceforth HD pixel) which constitutes HD image, and they are 
supplied to the pixel generation section 43. The pixel generation section 43 judges 
whether the value to which the storage value by which reading appearance was carried 
out as an HD pixel judged by referring to the write-in flag storage section 42 for 
whether it is initial value (detection), namely, reading appearance was carried out as an 
HD pixel is SD pixel written in from memory 23, and generates HD pixel based on the 
judgment result. 

[0133] That is, as shown in drawing 13 here, since it has an address space 
corresponding to the number which doubled the number of vertical pixels, respectively 
and the access range was moved according to the motion vector, SD pixel has not 
necessarily been written [ that an access range is / of SD image of one screen / horizontal, 
or ] for the access range in always and its whole. Then, the pixel generation section 43 is 
made as [ output / when it is not SD pixel (i.e., when it is the initial value written in 
after detection of a scene change) / judge whether the storage value of each address of 
access within the limits is SD pixel, and / using SD pixel already written in / HD pixel / 
by outputting the SD pixel as an HD pixel as it is, in being SD pixel, / to an access range 
/ generate and ]. 

[0134] HD pixel which the pixel generation section 43 outputs as mentioned above and 
which constitutes a predetermined object is supplied to the synthetic section 24. 
[0135] In the synthetic section 24, other high resolution object generation sections 412 
thru/or 41M It is made as [ supply / other objects which consist of HD pixels generated 
like the high resolution object generation section 411 ]. In the synthetic section 24 The 
object which consists of these HD pixels is compounded, and, thereby, horizontal or HD 
image which doubled the vertical number of pixels (resolution), respectively of SD image 
is formed. 

[0136] This HD image is supplied and displayed on CRT36 through D/A converter 5 
( drawing 11 ). 

[0137] Next, with reference to the flow chart of drawing 14 , write-in processing of SD 
pixel to the memory section 15 for resolution creation in the high resolution object 
generation section 411 of drawing 12 is explained further. 

[0138] Write-in processing of drawing 14 is performed in memory 23, whenever SD pixel 

in one frame which constitutes a predetermined object is memorized. 

[0139] That is, if SD pixel which constitutes the predetermined object of one frame in 



27/43 



Japanese Publication number : 11-164264 A 



memory 23 is memorized, a controller 14 will judge first whether the scene change arose 
by referring to the output from the scene change detecting element 13 in step Sll. In 
step Sll, when judged with the scene change having arisen, it progresses to step S12 
and the resolution creation memory section 15 is reset. That is, like the case in step Si 
of drawing 9 , while a relative address pointer is moved to the zero (0 0) of the absolute 
address, all the storage values of the memory section 15 for resolution creation are 
cleared by predetermined initial value. 

[0140] And it progresses to step S13, and a controller 14 resets further all the write-in 
flags memorized by the write-in flag storage section 42 to 0 (clear), and progresses to 
step S14. At step S14, SD pixel memorized by memory 23 is written in access within the 
limits which makes a relative address pointer the top-most vertices of most the upper 
left. 

[0141] In addition, it is alternately carried out about vertical all from the address which 
a relative address pointer points out, and, thereby, a pixel is assumed by 1/2 pixel here 
in that the writing of SD pixel to an access range is horizontal, and the location 
corresponding to a motion of horizontal and the perpendicular direction of an unit in SD 
image. 

[0142] After the writing to the memory section 15 for resolution creation of SD pixel of 
the object memorized by memory 23 is completed, it progresses to S15 from step S14, 
and a controller 15 sets to 1 the write-in flag corresponding to the address of the 
memory section 15 for resolution creation with which SD pixel was written in among 
the write-in flags memorized by the write-in flag storage section 42, and ends write-in 
processing. 

[0143] On the other hand, when judged with the scene change having not arisen in step 
Sll, it progresses to step S16, and corresponding to the motion vector which the field 
division section 21 outputs, a controller 14 moves a relative address pointer and 
progresses to step S14. At step S14, SD pixel memorized by memory 23 is written in 
access within the limits which makes the relative address pointer after the migration 
the top-most vertices of most the upper left, as mentioned above, it progresses to step 
S15, and the write-in flag corresponding to the address of the memory section 15 for 
resolution creation with which SD pixel was written in is set to 1, and ends write-in 
processing. 

[0144] By performing the above write-in processings, HD image which doubled the 
resolution of the horizontal direction of SD image or each perpendicular direction is 
formed in the memory section 15 for resolution creation. 

[0145] For example, now, the object of the triangle which constitutes a certain SD image 
is moving, as shown in drawing 15 (A) thru/or drawing 15 (D). Namely, in the Nth frame 
It is the SD pixels a and e ( drawing 15 (A)), and suppose that an object is constituted 
from ( drawing 15 (B)) and the N+2nd frame by the SD pixels h and k, and is constituted 
from the SD pixels f and g by the SD pixels 1 and m at ( drawing 15 (O) and the N+3rd 
frame, respectively in the N+lst frame. 

[0146] In this case, the horizontal and perpendicular direction of access within the 
limits to which the SD pixels a and e in the Nth frame make a relative address pointer 
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the top-most vertices of most the upper left as shown in drawing 15 (E) are written in 
the address in every other one. Here, in the address with which SD pixel was written in, 
a slash is attached and drawing 15 (E) is shown (also setting to drawing 15 (F) thru/or 
drawing 15 (H) the same). 

[0147] Furthermore, a relative address pointer is moved corresponding to a motion of an 
object at the time of the writing of the SD pixels f and g in the N+lst frame, and the 
horizontal and perpendicular direction of access within the limits to which Pixels f and g 
make the relative address pointer after the migration the top "most vertices of most the 
upper left as shown in drawling 15 (F) are written in the address in every other one. 
Moreover, a relative address pointer is moved corresponding to a motion of an object at 
the time of the writing of the SD pixels h and g in the N+2nd frame, and the horizontal 
and perpendicular direction of access within the limits to which the SD pixels h and g 
make the relative address pointer after the migration the top-most vertices of most the 
upper left as shown in drawing 15 (G) are written in the address in every other one. And 
a relative address pointer is moved corresponding to a motion of an object at the time of 
the writing of the SD pixels 1 and m in the N+3rd frame, and the horizontal and 
perpendicular direction of access within the limits to which the SD pixels 1 and m make 
the relative address pointer after the migration the top -most vertices of most the upper 
left as shown in drawing 15 (H) are written in the address in every other one. 
[0148] As mentioned above, detect a motion of SD image in an unit finer than SD pixel 
unit, and a relative address pointer is moved according to the motion. Level and HD 
image which turned into the image twice the number of pixels of SD also 
perpendicularly can be formed by the thing of access within the limits which makes the 
relative address pointer after the migration the top-most vertices of most the upper left 
for SD pixel for which level and a perpendicular direction are written in the address in 
every other one. 

[0149] Next, with reference to the flow chart of drawing 16 , read-out processing of HD 
pixel from the memory section 15 for resolution creation in the high resolution object 
generation section 411 of drawing 12 is explained further. 

[0150] Read-out processing of drawing 16 is performed whenever write-in processing of 
drawing 14 is completed. 

[0151] Namely, after the writing of SD pixel to the memory section 15 for resolution 
creation about a certain frame is completed, in step S21, a controller 21 reads the 
storage value of access within the limits of the memory section 15 for resolution creation, 
and supplies it to the pixel generation section 43. 

[0152] If the storage value of the predetermined address of access within the limits is 
received, in step S22, the pixel generation section 43 will be referring to the write-in flag 
storage section 42, and will judge whether the write-in flag corresponding to the address 
is set. When judged with the write-in flag corresponding to the predetermined address 
not being set in step S22, That is, SD pixel is not memorized yet to the address (after the 
last scene change is detected). Therefore SD pixel is not written in yet, the address is in 
a condition [ being reset in step S12 of drawing 14 1. When initial value is memorized 
(such the address is hereafter called non-memory address suitably) and there, it 
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progresses to step S23, and generation processing which generates HD pixel 
corresponding to the non-memory address is performed, and it progresses to step S24. 
In this case, at step S24, HD pixel generated at step S23 is outputted to the synthetic 
section 24. 

[0153] That is, since SD pixel will not necessarily always be written in the whole by the 
access range as mentioned above, in the pixel generation section 43, HD pixel 
corresponding to a non-memory address is generated about the address (non-memory 
address) with which SD pixel is not written in using the SD pixel SD pixel is 
remembered to be to the address (suitably henceforth an existing memory address) 
already written in. 

[0154] When it is judged with the write-in flag corresponding to the predetermined 
address being set in step S22 on the other hand, Namely, when SD pixel is memorized 
to the address, step S23 is skipped (after the last scene change is detected, when there is 
writing of SD pixel). It progresses to step S24 and the SD pixel memorized is outputted 
to the synthetic section 24 as it is as an HD pixel. 

[0155] After processing of step S24, it progresses to step S25 and it is judged whether 
reading appearance of all the storage values of access within the limits was carried out. 
It sets to step S25, and when it still judges that reading appearance is not carried out by 
the storage value (however, storage value here corresponding to an object) of access 
within the limits for all, the same processing is repeated by step S21 for return and the 
storage value by which reading appearance is not carried out yet. On the other hand, it 
sets to step S25, and when it judges that reading appearance was carried out by all the 
storage values of access within the limits, read-out processing is ended. 
[0156] Next, with reference to the flow chart of drawing 17 , generation processing of 
HD pixel of step S23 in drawing 16 is explained. In addition, this generation processing 
is performed in the pixel generation section 43, as mentioned above. 

[0157] The pixel generation section 43 detects what is around the pixel corresponding to 
a non-memory address among the pixels memorized by the existing memory address in 
step S31 first (suitably henceforth a memorized circumference pixel). In addition, this 
detection is performed by referring to the write-in flag storage section 42. 
[0158] And it progresses to step S32, and the pixel generation section 43 reads the 
memorized circumference pixel detected at step S31 from the memory section 15 for 
resolution creation, and progresses to step S33. At step S33, the pixel generation section 
43 generates and carries out the return of the pixel corresponding to a non-memory 
address using the memorized circumference pixel read at step S32. 
[0159] Here, as a generation method of the pixel corresponding to the non-memory 
address which uses a memorized circumference pixel, there is linear interpolation etc., 
for example. 

[0160] By the way, in simple interpolation of linear interpolation etc., what contains the 
high frequency component which is not contained in the memorized circumference pixel 
as a pixel corresponding to a non-memory address is ungenerable. 

[0161] Then, although this applicant has proposed previously the image transformation 
equipment changed into HD image also containing the high frequency component which 
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is not contained in SD image there, he can apply this image transformation equipment 
to generation of the pixel corresponding to a non-memory address. 

[0162] In this image transformation equipment, it is made as [ restore / by performing 
adaptation processing which calculates the forecast of the pixel of HD image by the 
linear combination of SD image and a predetermined prediction coefficient / to SD 
image / the high frequency component which is not contained ]. 

[0163] That is, it considers asking for forecast [ of the pixel value y of HD pixel which 
constitutes HD image ] E [y] now for example, with the primary linearity joint model to 
which it is specified by the pixel value (suitably henceforth study data) xl of some SD 
pixels, x2, the predetermined prediction coefficients wl and w2, and the linear 
combination of ... In this case, forecast E [y] can be expressed with a degree type. 
[0164] 

E[y] =wlxl+w2 x2+ (1) 

[0165] Then, it is [Equation l] about matrix Y* which becomes by the matrix X which 
becomes by the matrix W which becomes by the set of a prediction coefficient w, and the 
study data aggregate in order to become common, and the set of forecast E [y] . 

If a definition is come out and given, the following observation equations will be 

materialized. 

[0166] 

XW=Y' ... (2) 

[0167] And it considers applying a least square method to this observation equation, 
and asking for forecast E [y] near the pixel value y of HD pixel. In this case, it is 
[Equation 2] about the matrix E which becomes by the set of the matrix Y which 
becomes by the set of the true pixel value y of HD pixel used as educator data, and the 
remainder e of forecast E [y] to the pixel value y of HD pixel. 

If a definition is come out and given, the following remainder equations will be 

materialized from an equation (2). 

[0168] 

XW=Y+E ... (3) 

[0169] In this case, the prediction coefficient wi for asking for forecast E [y] near the 
pixel value y of HD pixel is a square error [several 3]. 

It can ask by making it min. 

[0170] Therefore, it will be called an optimum value, when what differentiated the 
above-mentioned square error with the prediction coefficient wi is set to 0, namely, in 
order that the prediction coefficient wi which fills a degree type may ask for forecast E 
[y] near the pixel value y of HD pixel. 
[0171] 

[Equation 4] 



... (4) 
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[0172] Then, a degree type is first materialized by differentiating a formula (3) with a 

prediction coefficient wi. 

[0173] 

[Equation 5] 
... (5) 

[0174] A formula (6) is obtained from a formula (4) and (5). 
[0175] 

[Equation 6] 
... (6) 

[0176] Furthermore, if the relation between the study data x in the remainder equation 
of an equation (3), a prediction coefficient w, the educator data y, and Remainder e is 
taken into consideration, the following normal equations can be obtained from an 
equation (6). 
[0177] 

[Equation 7] 
... (7) 

[0178] The normal equation of an equation (7) can build only the same number as the 
number of the prediction coefficients w for which it should ask, therefore can ask an 
equation (7) for the optimal prediction coefficient w by solution Lycium chinense 
(however, in order to solve an equation (7), in an equation (7), the matrix which consists 
of coefficients concerning a prediction coefficient w needs to be regular). In addition, in 
solving a formula (7), it is possible to sweep out and to, apply law (method of elimination 
of Gauss- Jordan) etc. for example. 

[0179] It asks for the optimal prediction coefficient w as mentioned above, and 
adaptation processing asks for forecast E [y] near the pixel value y of HD pixel by the 
formula (l) further using the prediction coefficient w. 

[0180] In addition, adaptation processing is the point which is not included in SD image 
that the component contained in HD image is reproduced, and differs from interpolation 
processing. That is, in adaptation processing, as long as a formula (l) is seen, it is the 
same as that of the interpolation processing using the so-called interpolation filter, but 
since [ for which the prediction coefficient w equivalent to the tap coefficient of the 
interpolation filter uses the educator data y ] it asks by study so to speak, the 
component contained in HD image is reproducible. That is, the image of high resolution 
can be obtained easily. From this, adaptation processing can be called processing which 
has a creation operation of an image so to speak. 

[0181] Drawing 18 shows the example of a configuration of the image transformation 
equipment which changes SD image into HD image by the above adaptation processings. 
[0182] SD image is made as [ supply / the class classification section 201 and the 
adaptation processing section 204 ]. The class classification section 201 consists of a 
class tap generation circuit 202 and a class classification circuit 203, and the class 
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classification of the HD pixel (suitably henceforth an attention pixel) which is going to 
calculate a forecast by adaptation processing is carried out there at a predetermined 
class based on the property of the pixel of SD image corresponding to the attention pixel. 
[0183] That is, in the class tap generation circuit 202, two or more SD pixels (suitably 
henceforth a class tap) which have a position relation for example, to an attention pixel 
as an SD pixel corresponding to an attention pixel are extracted from SD image 
supplied to the class classification section 201, and are supplied to the class 
classification circuit 203. In the class classification circuit 203, the pattern (distribution 
of a pixel value) of the pixel value of SD pixel which constitutes the class tap from the 
class tap generation circuit 202 is detected, and the value beforehand assigned to the 
pattern is supplied to the adaptation processing section 203 as a class of an attention 
pixel. 

[0184] Specifically, suppose now that HD image consists of pixels (HD pixel) shown by x 
mark in drawing 19 , and SD image consists of pixels (SD pixel) shown by O mark in 
this drawing. That is, SD image presupposes that it is made one half, respectively and 
the side of HD image or the vertical number of pixels is constituted. Here, in drawing 
19 , it is the i+lst from the left, and the j+lst SD pixels (portion shown by O mark 
among drawing) are expressed as Xi and j from a top, similarly, it is the i f +lst from the 
left, and the j'lst [ +] HD pixels (portion shown by x mark among drawing) are 
expressed as Yi' and j f from a top. In this case, the location of the SD pixels Xi and j and 
the location of HD pixel Y2i and 2j are in agreement. 

[0185] as a certain now and SD pixel (for example, X) - the HD pixel Y which is in 
agreement with the location of 2 and 2 - in the class tap generation circuit 202, if 4 and 
4 are made into an attention pixel the HD pixel Y - as SD pixel corresponding to 4 and 4 
- for example the HD pixel Y - the HD pixel Y expected that correlation with 4 and 4 is 
high " the SD pixel X which is in agreement with the location of 4 and 4 the SD pixel 
X of 3x3 (horizontal x length) consisting mainly of 2 and 2 - 1 and IX - 2 and IX - 3 
and IX - 1 and 2X 2 and 2X - 3 and 2X 1 and 3X - 2 and 3X - 3 and 3 (in drawing 
19 ) SD pixel of the range enclosed with a dotted line extracts - having - it - the 
attention pixel (HD pixel) Y - it considers as the class tap of 4 and 4. 
[0186] moreover - here - X - the HD pixel Y which is in agreement with the location of 
2 and 2 - the HD pixel Y on the right of 4 and 4, when 5 and 4 are made into an 
attention pixel X - the HD pixel Y which is in agreement with the location of 2 and 2 - 
the HD pixel Y which adjoins under 4 and 4, when 4 and 5 are made into an attention 
pixel [ when 5 and 5 are made into an attention pixel ] and X - the HD pixel Y which is 
in agreement with the location of 2 and 2 the HD pixel Y which adjoins downward in 
the slight right slanting of 4 and 4 - in the class tap generation circuit 202 the HD pixel 
Y the same class tap as the class tap formed when 4 and 4 are made into an attention 
pixel is formed, in addition, the HD pixel Y - 4 and 4Y - 5 and 4Y - 4 and 5Y the class 
tap formed when 5 and 5 are made into an attention pixel, respectively shall also be 
differed 

[0187] And in the class classification circuit 203, the pattern of nine SD pixels (pixel 
value) as a class tap which consisted of class tap generation circuits 202 is detected, and 
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the value corresponding to the pattern is outputted as a class of an attention pixel. 
[0188] This class is supplied to the address terminal (AD) of the coefficient (Read Only 
Memory) ROM 207 in the adaptation processing section 204. 

[0189] Here, generally 8 etc. bits etc. is assigned to the pixel which constitutes an image. 
Supposing 8 bits is now assigned to SD pixel, even if it will consider only the class tap of 
the shape of a 3x3-pixel square shown in drawing 19 , for example, the number of 
patterns of a pixel value turns into an immense number of (28) 9 kind, and it becomes 
difficult to quicken [ of subsequent processing ] it. 

[0190] Then, for example, ADRC (Adaptiv Dynamic Range Coding) processing which is 
processing for reducing the number of bits of SD pixel which constitutes it is performed 
to a class tap as pretreatment before performing a class classification. 
[0191] That is, in ADRC processing, the greatest thing (suitably henceforth the 
maximum pixel) of the pixel value and the minimum thing (suitably henceforth the 
minimum pixel) are first detected from SD pixel of nine-piece ** which constitutes a 
processing block. And the difference DR (= MAX-MIN) of the pixel value MAX of the 
maximum pixel and the pixel value MIN of the minimum pixel calculates, it considers 
as the local dynamic range of a processing block of this DR, and each pixel value which 
constitutes a processing block is re-quantized by K bits fewer than the original 
allocation number of bits based on this dynamic range DR. That is, the pixel value MIN 
of the minimum pixel is subtracted from each pixel value which constitutes a processing 
block, and the division of each subtraction value is done by DR/2K. 

[0192] Consequently, each pixel value which constitutes a processing block comes to be 
expressed by K bits. When it follows, for example, is referred to as K= 1, the number of 
patterns of the pixel value of nine SD pixels becomes (21) 9 kind, and can make the 
number of patterns very few things as compared with the case where ADRC processing 
is not performed. 

[0193] On the other hand, the adaptation processing section 204 consists of a prediction 
tap generation circuit 205, a prediction arithmetic circuit 206, and a coefficient ROM 
207, and adaptation processing is performed there. 

[0194] That is, in the prediction tap generation circuit 205, two or more SD pixels which 
are used for calculating the forecast of an attention pixel in the prediction arithmetic 
circuit 206 and which have a position relation to the attention pixel are extracted from 
SD image supplied to the adaptation processing section 204, and this is supplied to the 
prediction arithmetic circuit 206 as a prediction tap. 

[0195] concrete - for example, the HD pixel Y - in the prediction tap generation circuit 
205, when a class tap which 4 and 4 were made the attention pixel and they explained 
by drawing 19 is constituted for example, the HD pixel Y - as an SD pixel expected that 
correlation with 4 and 4 is high the attention pixel Y of the range surrounded and 
shown in this drawing as a continuous line the SD pixel X which is in agreement with 
the location of 4 and 4 - SD pixel of 5x5 consisting mainly of 2 and 2 extracts - having - 
this the attention pixel (HD pixel) Y - it considers as the prediction tap of 4 and 4. 
[0196] in addition - here - the HD pixel Y 5 and 4Y - 4 and 5Y - the case where 5 
and 5 are made into an attention pixel - also setting - the HD pixel Y " the same 
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prediction tap as the prediction tap formed when 4 and 4 are made into an attention 
pixel is formed, however, the HD pixel Y - 4 and 4Y - 5 and 4Y - 4 and 5Y - the 
prediction tap formed when 5 and 5 are made into an attention pixel, respectively shall 
also be differed 

[0197] And a prediction tap is supplied from the prediction tap generation circuit 205, 
and also a prediction coefficient is supplied to the prediction arithmetic circuit 206 from 
a coefficient ROM 207. 

[0198] Namely, if the prediction coefficient called for by performing study beforehand is 
memorized for every class and a class is supplied from the class classification circuit 203, 
a coefficient ROM 207 will read the prediction coefficient memorized to the address 
corresponding to the class, and will supply it to the prediction arithmetic circuit 206. 
[0199] Thereby, the prediction tap corresponding to an attention pixel and the 
prediction coefficient about the class of the attention pixel are supplied to the prediction 
arithmetic circuit 206. And in the prediction arithmetic circuit 206, by performing the 
operation shown in the formula (l) using the prediction tap (SD pixel to constitute) xl 
from the prediction coefficient [ from a coefficient ROM 207 ] wl and w2, prediction 
tap generation circuit 205, x2, and forecast [ of the attention pixel (HD pixel) y ] E [y] 
is called for, and this is outputted as a pixel value of HD pixel. 

[0200] The above processing is performed considering all HD pixels as an attention pixel, 
and, thereby, SD image is changed into HD image. 

[0201] Next, drawing 20 shows the example of a configuration of the study equipment 
which performs study processing which computes the prediction coefficient which the 
coefficient ROM 207 of drawing 18 is made to memorize. 

[0202] HD image (HD image for study) which should serve as the educator data y in 
study makes as [ supply / the infanticide circuit 211 and the educator data extraction 
circuit 146 ] - having - **** - the infanticide circuit 211 - HD image - for example, by 
thinning out the number of pixels, it is lessened and, thereby, considers as SD image. 
That is, in the infanticide circuit 211, the side of HD image or the vertical number of 
pixels is set to one half, respectively, and, thereby, SD image is formed. This SD image 
is supplied to the class classification section 212 and the prediction tap generation 
circuit 145. 

[0203] In the class classification section 212 or the prediction tap generation circuit 145, 
the same processing as the case in the class classification section 201 of drawing 18 or 
the prediction tap generation circuit 205 is performed, and, thereby, the class or 
prediction tap of an attention pixel is outputted, respectively. The class which the class 
classification section 212 outputs is supplied to the address terminal (AD) of the 
prediction tap memory 147 and the educator data memory 148, and the prediction tap 
which the prediction tap generation circuit 145 outputs is supplied to the prediction tap 
memory 147. 

[0204] By the prediction tap memory 147, the prediction tap supplied to the address 
corresponding to the class supplied from the class classification section 212 from the 
prediction tap generation circuit 145 is memorized. 

[0205] On the other hand, in the educator data extraction circuit 146, HD pixel made 
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into an attention pixel in the class classification section 212 and the prediction tap 
generation circuit 145 is extracted from HD image supplied there, and is supplied to the 
educator data memory 148 as educator data. 

[0206] And in the educator data memory 148, the educator data supplied to the address 
corresponding to the class supplied from the class classification section 212 from the 
educator data extraction circuit 146 is memorized. 

[0207] The above processing is performed as an attention pixel one by one in all HD 
pixels that constitute all HD images (HD image for study) beforehand prepared for 
study. 

[0208] consequently, in the same address of the educator data memory 148 or the 
prediction tap memory 147, HD pixel of the class corresponding to the address or SD 
pixel in the location which constitutes the prediction tap which boiled and took lessons 
from the HD pixel, and which was explained in drawing 19 is memorized as the 
educator data y or study data x, respectively. 

[0209] In addition, in the prediction tap memory 147 and the educator data memory 148, 
it is made as [ memorize / to the same address / two or more information ], and, thereby, 
is made in the same address as [ memorize / two or more study data x and the educator 
data y which are classified into the same class ]. 

[0210] Then, an arithmetic circuit 149 reads HD pixel as the prediction tap or educator 
data as study data memorized to the same address from the prediction tap memory 147 
or the educator data memory 148, and computes the prediction coefficient which makes 
the error between a forecast and educator data min with a least square method, using 
them. That is, the normal equation having shown in the equation (7) is built in an 
arithmetic circuit 149 for every class, and a prediction coefficient is asked for this by 
solution Lycium chinense. 

[0211] The prediction coefficient for every class called for as mentioned above in the 
arithmetic circuit 149 is memorized to the address corresponding to the class in the 
coefficient ROM 207 of drawing 18 . 

[0212] The class tap and prediction tap which are formed when 5 and 5 are made into an 
attention pixel, respectively are written as the respectively same thing, in addition an 
above-mentioned case - the HD pixel Y - 4 and 4Y - 5 and 4Y - 4 and 5Y a prediction 
coefficient - the HD pixel Y ~ 4 and 4Y - 5 and 4Y - 4 and 5Y - 5 and 5 - it is 
necessary to build and ask for a normal equation according to an individual as educator 
data about each, respectively 

[0213] According to adaptation processing, adaptation processing suitable for an 
attention pixel can be performed by being able to obtain HD image which contained in 
the original SD image the high frequency component which is not contained, and 
performing class classification processing about an attention pixel, and performing 
adaptation processing using the prediction coefficient corresponding to the class 
obtained as a result. 

[0214] In addition, a class tap or a prediction tap as the memorized circumference pixel 
for forming the class tap and the prediction tap which showed it to drawing 19 by the 
class classification processing and the adaptation processing (suitably henceforth class 
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classification adaptation processing) mentioned above when HD pixel corresponding to 
a non memory address was generated from a memorized circumference pixel may not 
exist and shown in drawing 19 in this case cannot form. Therefore, in order to generate 
the pixel corresponding to a non-memory address by class classification adaptation 
processing, it is necessary to form a class tap and a prediction tap, therefore to form 
various class taps and prediction taps of a configuration accommodative, using the 
existing memorized circumference pixel, at the time of study, and to ask for a prediction 
coefficient. 

[0215] As shown at drawing 13 in the above-mentioned case, the memory section 15 for 
resolution creation next, about both horizontal and a perpendicular direction While 
constituting so that a twice [ more than ] as many pixel as the number of pixels which 
constitutes SD image can be memorized An access range is written in the range of the 
2PHx2PV pixel which makes a relative address pointer the point of most the upper left, 
i.e., the same range as one screen of HD image. If x components and y component of a 
motion vector of SD image have increased one half of odd times According to the vector 
which doubled the motion vector two, by moving a relative address pointer, a pixel is 
assumed at the middle point of horizontal SD pixels, and the middle point between 
vertical SD pixels, therefore HD image with sufficient resolution can be obtained. 
[0216] However, x components and y component of a motion vector of SD image will not 
necessarily always be 1/odd times 2. Moreover, when x components and y component of 
a motion vector of SD image have not increased one half of odd times Although the 
motion vector was doubled two, if it is moving a relative address pointer according to the 
vector which rounded off x and y component as drawing 9 explained The pixel which 
should be assumed in the location [ middle point / the middle point of horizontal SD 
pixels and / between vertical SD pixels ] shifted originally will be assumed at such the 
middle point, and the resolution of HD image obtained will deteriorate. In addition, this 
is also the same as when x components or y component of a motion vector of SD image 
are not 1/even times 2 besides when having not increased one half of odd times. 
[0217] So, when x of the motion vector of SD image and y component have separated 
greatly from one half of integral multiples, it can avoid writing SD pixel which 
constitutes the SD image in the memory section 15 for resolution creation. In this case, 
deterioration of the resolution of HD image with which the pixel which should be 
assumed in the location which originally shifted greatly from the middle point of 
horizontal SD pixels and the middle point between vertical SD pixels originates in being 
assumed at such the middle point can be prevented (reduction). 

[0218] x of the motion vector of SD image and y component by the way, from one half of 
integral multiples When having separated greatly and it is made not to write SD pixel 
which constitutes the SD image in the memory section 15 for resolution creation As 
compared with the time of making it write in, the number of SD pixels written in the 
memory section 15 for resolution creation decreases, and the number of HD pixels 
generated in the pixel generation section 43 increases. And in the pixel generation 
section 43, since HD pixel is generated by the memory section 15 for resolution creation 
using already memorized SD pixel, when the number of SD pixels written in the 
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memory section 15 for resolution creation decreases, the precision of HD pixel generated 
in the pixel generation section 43 will get worse. 

[0219] As shown in drawing 21 , the memory section 15 for resolution creation there 
about both horizontal and a perpendicular direction It constitutes so that the pixel of 4 
times or more of the number of pixels which constitutes SD image can be memorized. 
Moreover, be made to let access ranges be horizontal and a twice as many range as the 
number of pixels which constitutes HD image about vertical all in the range of the 
4PHx4PV pixel which makes a relative address pointer the point of most the upper left, 
i.e., here. 

[0220] And although the motion vector of SD image was doubled four, according to the 
vector which rounded off x and y component as drawing 9 explained, a relative address 
pointer is moved and the vertical address presupposes level and that SD pixel is written 
in every three in an access range. However, when x of the motion vector of SD image 
and y component have separated greatly from one fourth of integral multiples, it is 
made not to write SD pixel which constitutes that SD image in the memory section 15 
for resolution creation even in this case. 

[0221] The number of SD pixels written in the memory section 15 for resolution creation 
can be made to increase by expanding an access range as mentioned above. 
[0222] Here, as shown in drawing 22 , the condition of having written SD pixel which 
constitutes the object which applies and moves to the Nth frame from the N"4th frame 
in the access range made into the range of a 4PHx4PV pixel as mentioned above is 
shown in drawing 23 . 

[0223] By the way, what is necessary is to read only SD pixel on the intersection of the 
dotted line of the horizontal direction and perpendicularly it was shown in drawing 23 
from an access range, in order to obtain HD image which consists of 2PHx2PV pixels as 
mentioned above, when an access range is made into the range of a 4PHx4PV pixel. 
Namely, a horizontal and a perpendicular direction should just read the storage value of 
access within the limits alternately. 

[0224] However, SD pixel may not be written in even in this case on the intersection of 
the dotted line of the horizontal direction and perpendicularly it was shown in drawing 
23 . In this case, although corresponding HD pixel will be generated using a memorized 
circumference pixel as mentioned above, as it is shown in drawing 24 which expanded 
drawing 23 in that generate time, the memorized circumference pixel which is not on 
such an intersection besides the memorized circumference pixel on the intersection of 
the dotted line of a horizontal direction and a perpendicular direction can also be used. 
Thus, in also using the memorized circumference pixel which is not on an intersection 
and generating HD pixel, it becomes possible to obtain HD image with more high 
resolution. 

[0225] Here, generation of HD pixel is based on the linear interpolation mentioned 
above, and class classification processing and adaptation processing in this case, and 
also it is possible to carry out by the replacement to the memorized circumference pixel 
which is in the location nearest to that HD pixel, for example etc. 
[0226] in addition, among the addresses of access within the limits, when SD pixel is 
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newly supplied to the address with which SD pixel is memorized, already The new SD 
pixel may be overwritten, the motion vector of already memorized SD pixel is compared 
with the motion vector of new SD pixel, and you may make it x of a motion vector and y 
component make the direction nearest to one fourth of integral multiples memorize 
preferentially. However, in making it x of a motion vector and y component make the 
direction nearest to one fourth of integral multiples memorize preferentially, the 
memory for memorizing the motion vector of SD pixel already memorized by the 
memory section 15 for resolution creation etc. is needed. 

[0227] Next, although it is necessary to constitute the resolution converter 34 as shown 
in drawing 12 when SD image consists of objects of the motion from which plurality (M 
or less pieces) differs When it is the thing from which SD image was obtained by 
photoing scenery etc. a pan and by carrying out a tilt in the video camera and which 
carries out the motion with the same full screen, the resolution converter 34 can be 
constituted as shown in drawing 25 . 

[0228] That is, drawing 25 shows other examples of a configuration of the resolution 
converter 34 of drawing 11 . In addition, about the case in drawing 12 , and the 
corresponding portion, the same sign is attached among drawing. That is, the field 
division section 21 and the synthetic section 24 are not formed, but it changes to the M 
high resolution object generation sections 411 thru/or 41M, the high resolution object 
generation section 41 of 1 is formed, and the resolution converter 34 of drawing 25 is 
further constituted by the high resolution object generation section 41 like the case [ a 
switch 22 and memory 23 are not formed, and also ] in drawing 12 . 

[0229] Like [ in the resolution converter 34 constituted as mentioned above ] the case in 
drawing 12 , to the frame memory section 11, SD image is supplied and the sequential 
storage of the SD image from A/D converter 3 is carried out from A/D converter 3 
( drawing 11 ) there. 

[0230] And in the motion detecting element 12, a horizontal direction and a 
perpendicular direction are detected in an unit with the motion vector of SD image 
memorized by the frame memory section 11 finer than the pixel of the SD image, and 
are supplied to a controller 14. In addition, since that to which a full screen carries out 
the same motion as an SD image is inputted here as mentioned above, it is made as 
[ detect / one motion vector ] about the full screen (one frame). 

[0231] A controller 14 moves the relative address pointer in the memory section 15 for 
resolution creation according to the motion vector from the motion detecting element 12, 
and the access range which makes the relative address pointer after the migration the 
top-most vertices of most the upper left is made to memorize SD pixel for one frame 
memorized by present frame memory 11A of the frame memory section 11. Furthermore, 
a controller 14 sets to 1 the thing corresponding to the address of the memory section 15 
for resolution creation which wrote in SD pixel among the write-in flags memorized by 
the write-in flag storage section 42. In addition, the range which explained by drawing 
13 as an access range, for example (therefore, also in case of memory section 15 for 
resolution creation) is set up, therefore the writing of SD pixel to an access range being 
level here and a perpendicular direction are performed alternately. 
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[0232] Also horizontally, a pixel is assumed in addition to a perpendicular direction as 
mentioned above at access within the limits of the memory section 15 for resolution 
creation, and horizontal and HD image which doubled each vertical number of pixels of 
SD image are reproduced (creation). 

[0233] In addition, as the scene change detecting element 13 was mentioned above, the 
scene change of SD image is detected, and the controller 14 is made as [ reset / the 
write-in flag storage section 42 ] while resetting the memory section 15 for resolution 
creation, if the purport which is a scene change is received from the scene change 
detecting element 13. 

[0234] Reading appearance of the storage value of access within the limits of the 
memory section 15 for resolution creation is carried out under control of a controller 14 
as an HD pixel which constitutes HD image, and it is supplied to the pixel generation 
section 43. The pixel generation section 43 judges whether the value to which the 
storage value by which reading appearance was carried out as an HD pixel judged by 
referring to the write-in flag storage section 42 for whether it is initial value, namely, 
reading appearance was carried out as an HD pixel is SD pixel written in from the 
frame memory 11, and generates HD pixel based on the judgment result. 
[0235] That is, as shown in here above-mentioned drawing 13 , since it has an address 
space corresponding to the number which doubled the number of vertical pixels, 
respectively and the access range was moved according to the motion vector, SD pixel 
has not necessarily been written [ that an access range is / of SD image of one screen / 
horizontal, or ] for the access range in always and its whole. Then, the pixel generation 
section 43 judges whether the storage value of each address of access within the limits 
is SD pixel, generates HD pixel using SD pixel which outputs the SD pixel as an HD 
pixel as it is in being SD pixel, and has already been written in the access range when it 
is not SD pixel (i.e., when it is the initial value written in after detection of a scene 
change), and outputs. In addition, simple interpolation which was mentioned above may 
perform generation of HD pixel from SD pixel already written in, for example, and class 
classification adaptation processing may perform it. 

[0236] Horizontal or HD image which doubled the vertical number of pixels (resolution), 
respectively of SD image is supplied and displayed on CRT36 through D/A converter 5 
( drawing 11 ) at HD image of one frame which consists of HD pixels which the pixel 
generation section 43 outputs as mentioned above, i.e., here. 

[0237] In addition, also in the gestalt of operation of drawing 25 , as shown in drawing 
21 , for example While constituting the memory section 15 for resolution creation so 
that horizontal and the pixel of 4 times or more of the number of pixels which 
constitutes SD image about vertical all can be memorized An access range about both 
the range of the 4PHx4PV pixel which makes a relative address pointer the point of 
most the upper left, i.e., a horizontal direction, and a perpendicular direction It becomes 
it is possible for it to be made to consider as a twice as many range as the number of 
pixels which constitutes HD image, and possible to obtain HD image with more high 
resolution in this case. 

[0238] As mentioned above, in addition to this, although the case where this invention 
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was applied to the clearance (reduction) of the clinch distortion from the image which 
has clinch distortion, and conversion in HD image of SD image was explained, this 
invention can be applied, when expanding an image, or when changing the image by 
which interlace scanning was carried out into a progressive image (image by which a 
non interlaced scan is carried out). 

[0239] In addition, although the image of a frame unit was processed with the gestalt of 
this operation, processing per field is also possible. 

[0240] Moreover, with the gestalt of this operation, although the image was displayed 
on CRT, this invention can be applied, when displaying an image on a liquid crystal 
display etc. 

[0241] Furthermore, with the gestalt of this operation, in a television receiver, although 
the television broadcasting of an analog was received, this invention can be applied, also 
when receiving digital broadcast. 
[0242] 

[Effect of the Invention] According to the image processing system and the 
image-processing method of this invention, like the above, the 2nd image is generated 
by assuming a pixel in the location corresponding to a motion of the 1st image. When it 
follows, for example, the 1st image has clinch distortion, it becomes possible to obtain 
the 2nd image which removed or reduced the clinch distortion. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing the configuration of the gestalt of 1 
operation of the television receiver which applied this invention. 
[Drawing 2] It is drawing for explaining the principle of this invention. 
[Drawing 3] It is drawing for explaining the principle of this invention. 
[Drawing 4] It is the block diagram showing the example of a configuration of the 
distortion amendment section 4 of drawing 1 . 

[Drawing 5] It is drawing for explaining the detection method of the motion vector in an 
unit finer than a pixel. 

[Drawing 6l It is drawing showing the example of a configuration of the memory section 
15 for resolution creation of drawing 4 . 

[Drawing 7] It is drawing for explaining a relative address pointer and an access range. 
[Drawing 8] It is drawing for explaining how writing in the image data to an access 
range. 

[Drawing 9] It is a flow chart for explaining actuation of the distortion amendment 
section 4 of drawing 4 . 

[Drawing 10] It is the block diagram showing other examples of a configuration of the 
distortion amendment section 4 of drawling 1 . 

[Drawing 111 It is the block diagram showing the example of a configuration of the 
gestalt of other operations of the television receiver which applied this invention. 
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[Drawing 12] It is the block diagram showing the example of a configuration of the 
resolution converter 34 of drawing 11 . 

[Drawing 131 It is drawing showing the example of a configuration of the memory 
section 15 for resolution creation of drawing 12 . 

[Drawing 141 It is a flow chart for explaining the write-in processing to the memory 
section 15 for resolution creation of drawing 12 . 

[Drawing 15] It is drawing showing signs that SD image is memorized by the memory 
section 15 for resolution creation. 

[Drawing 16] It is a flow chart for explaining the read-out processing from the memory 
section 15 for resolution creation of drawing 12 . 

[Drawing 17] It is a flow chart for explaining details from that of processing of step S23 
of drawing 16 . 

[Drawing 18] It is the block diagram showing the example of a configuration of the 
image transformation equipment which generates HD image from SD image. 
[Drawing 19] It is drawing showing a class tap and a prediction tap. 
[Drawing 20] It is the block diagram showing the example of a configuration of the 
study equipment which performs study which asks for the prediction coefficient 
memorized by the coefficient ROM 207 of drawing 18 . 

[Drawing 21] It is drawing showing the example of a configuration of the memory 
section 15 for resolution creation of drawling 12 . 

[Drawing 22] It is drawing showing signs that the object which constitutes SD image is 
moving. 

[Drawing 23] It is drawing showing the access range where SD pixel was written in. 
[Drawing 24] It is drawing for explaining the generation method of HD pixel from the 
storage value of the access range of drawing 23 . 

[Drawing 25] It is the block diagram showing other examples of a configuration of the 
resolution converter 34 of drawing 11 . 

[Drawing 261 It is drawing showing the situation of a scan in case an image is displayed 
on CRT. 

[Drawing 27] It is drawing for explaining the clinch distortion of a perpendicular 
direction. 

[Description of Notations] 

1 Tuner 2 LPF 3 A/D converter 4 The distortion amendment section, 5 D/A converter 6 
CRT 11 frame memory section 11A The present frame memory, 11B Before frame 
memory 12 motion detecting element 13 A scene change detecting element, 14, 14A, 14B 
A controller, 15, 15A, 15B The memory section for resolution creation, 16 Vertical LPF 
17 The frame memory section, 21 Field division section 22A and 22B switch 23A, 23B 
Memory, 24 The synthetic section 34 A resolution converter, 36 CRT 41,411 thru/or 41M 
high resolution object generation section, 42 The write-in flag storage section, 43 Pixel 
generation section 145 Prediction tap generation circuit 146 educator data extraction 
circuit 147 Prediction tap memory 148 Educator data memory, 149 arithmetic circuit 
201 The class classification section, 202 class tap generation circuit 203 A class 
classification circuit and 204 Adaptation processing section 205 A prediction tap 
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generation circuit, 206 Prediction arithmetic circuit 207 Coefficient ROM 211 An 
infanticide circuit, 212 Class classification section 
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